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To my Leamed rain 


Mr. 50 HN EAMES 


Fellow of the Royal Socirr. 4 


7 6 1 ** i 


** 8 T K. 


T would be mere trifling to ay 
any thing to you of the Excel- 
lency and great Advantage of thoſe 
Sciences, Whoſe firſt Rudiments I 
have here drawn up. Vour large 
Acquaintance with theſe Matters hath 
given you a juſt Reliſhof the Pleaſure 
of them, and well informed you of 
their ſolid uſe. But, perhaps, it il 
neceſſary to excuſe my ſelf to the 
World, if I publiſh ſome of the Fruits 
of my former Studies on ſuch Subj 
as theſe. I would therefore willingly 
have the untearned Part of Mankind 
ppriz'd of the Neceflity and general 
* of MF Log of e and 
1 4 E i _ 


* . 


cd 


that not cat; to Civil, but to "REM 


Purpoſes. 


If you, Sir, would pleaks. to take 


upon you this Service, you would 


make it appear with rich Advantage 
how far the Knowledge of Things 
Human and Divine is + "lie and 
improved by theſe Studies. 
Lau can Nell the World, that tis 
the Knowledge of this Globe of Earth 


on which we tread, and of thoſe Hea- 


wenly Bodies which ſeemto roll around 
us, that hath been wrought up into 
theſe two kindred Sciences, Gecgrapły 
and Aftronomy. And there is not a 
Son or Daughter of Adam hut has ſme 


Concern in both of them, tho they 
may not know it in a learned way. 


This Earth is given us for an Ha- 


bitation : ; Tisthe Placeof preſent Re- 


fidence for all our Fellow-Mortals : 


Nor is it poſſible that there ſhould be 
any Commerce maintain'd with thoſe 
who .dwell at a Diſtance, withgut 
ſame Acquaintance with the different 
TraQs of Land, and the Rivers or r 

Bs at 


*T y iy | 
that dieide ah Regions of the Barth, 
The Heavenly Bodies, which are 
high over our Heads, meaſure out our 
Days and Years, our Life and Time, - 
by their various Revolutions. Now 
_ Life and Time are ſome of the deareſt 
things we have, and tis of important 
Coleen to diſtinguiſh the Hours as 
they paſs away, that proper Seaſons 
may be choſen and adapted for every 
Bufineſs. _- ; 
Fou know, Sir, that thoſe neceſ- 
ſary and uſeful Inftraments, Clocks, 
Watches and Dials, owe their Origin 
to the Obſervations of the Heavens: 
The Computation of Months and 
Tears had been for ever impracticable 
without ſome careful Notice of the 
various Situations and Appearances 
of thoſe ſhining Worlds above us. 
I ſhall be told, perhaps, that theſe 
are not my ſpecial Province. Tis the 
EKnowledgeof God, the Advancement 
of Religion, and Converſe with the 
Scriptures are the peculiar TN 
| which Proyidence has aſſigned me. 
1 ; 1 e ; 


Re > 
* it, and I adore the Divine Fa- 
vour. But J am free and zealous to 
declare, that without commencing 
ſome Acquaintance with theſe Ma- 
thematical Sciences, I could never ar- 
rive at ſo clear a Conception of many 
things delivered in the Scriptures; 
nor could I raiſe my Ideas of God zhe 
Creator to ſo high a | Pitch: And Iam 
well affured that many of the ſacred 
Function will join with me and ſup- 


port this Aſſertion from their own 


Experience. 


If we look 8 to the Earth, ti 


the Theatre on which all the br 


Affairs recorded in the Bible have 


been tranſacted. How. is it poſſible 


that we ſhould trace the Wandrings 
of Mrabum that great Patriarch, and 
the various Toils — Travels of Ja- 
cob, and the Seed of 1/rael in ſueceſſive 
Ages, without ſome Geograpbical 
Knowledge of thoſe Countries? How 
canour Meditations follow the Bleſſed 
Apoſtles in their laborious Journies 


and Rr and * their Voyages, 


their 


28 


; 5 ( vii J. 
cheir Perils, their Shipwracks, and 
the Fatigues they endured for the ſake 
of the Golpel); ' unleſs- we are ins 
ſtructed by Maps and Tablet wherein | 
thoſe Regions are copied out in a 
narrow ls; and Mr NG in | 
one View to the Eye? ? 
If we look up ward Sia Davide 
h 8 Worlds above us, we cComfider the 
Heavens as the Work of rhe Finger of 
God, and the Moon and the Stars which 
he hath ordained. What amazing Glo- 
ries diſcover themſelves to our Seher | 
What Wonders of Wiſdom are ſeen in 
the exact regularity of their Revo- 
lutions ? Nor wha! there ever any 
thing that has contributed to enlarge 
my Apprehenſions of the immenſe 
Power FH God, the Magnificence of 
his Creation, And his own /tranſcens. 
dent Grandeur, ſo much as that little 
Portion of fronomy which'I have 
been ahle to attain. And 1 would 
not only recommend it to young: Stun 
_ dents for the fame Purpoſes, but I 
: would perſuade” all Mankind (if it 


apy 1 A4 were 
7 2 


ef 1) 


were poſſiblej to gain ſonic Degrees 
of Ne with the Vaſtneſs, 
the Diſtances, and the Motions of 
the Worlds on the ſame 
Account. It gives an unknown En : 
largement to the Underſtanding, and 
affords a divine Entertainment to the 
Soul and its better Powers. With 
what Pleaſure and rich Profit would 
Men ſurvey thoſe aſtoniſhing Spaces 
in which the Planets revolve, the 
Hugeneſs of their Bull, and the al- 
moſt incredible Swiftnefsof their Mo- 
tions ꝰ And yet all theſe governed and 
adjuſted by ſuch unerring Rules, that 
they never miſtake their Way, nor 
loſe a Minute of their Time, nor 
change their appointed Circuits in ſe⸗ 
veral thouſands of Years! When we 
muſe on theſe things we may loſe our 
ſelyes in holy Wonder, and ery out 
with the Pſalmiſt, Lord what is Man 
_ thou art mindful of bim, and the 
? but Mar * N 908 
im 


Tas 


(ix) 


IT was chiefly in the youn 


ger Part 
of my Life indeed that theſe Studies 
were my Entertainment; and being 
deſired both at that time, as well as 
 fince, upon ſome Occaſions, to lead 
ſome young Friends into the Know- 


ledge of the fitſt Principles of G. 


-aphy and Aſtronomy, I found no 
Treatiſe on thoſe Subjects written in 
=” very plain and comprehenſive a 
manner as to anſwer my Wiſhes : 
Upon this Account I drew up the 


| following Papers, and ſet every thing 


in that Light in which it appeared 
moſt obvious and eaſy to me. 


have joined the general Part of 
theſe two Sciences together: What 
belongs particularly to each of them 
is caſt into diſtinet Sections. And I 
wiſh, Sir, you would preſent the 
World withthe Special Part of Aftro- 
nomy drawn up for the Uſe of Learn- 
ers in the moſt plain and eaſy Method, 
to render this Work more complete, 


Ml/y;ſt of the Authors, which I per- 
uſed? in thoſe Days whenl wrote many 


* n 


(x 
Parts of this Book, were of elder 
Date: And therefore the Calculations 
and Numbers which I borrow d from 
their ¶ronomical Tables cannot be ſo 
exact as thoſe. with which ſome later 
Writers have furniſhd us: For this 
Reaſon the Aecount of the Sun 
Plage in the Eoliptick, the Declinatiom 
and Rigbe Aſcenſon of the Sum and 
the Stars in ſome Parts of the Book, 
eſpecially in the Solution of ſome of 
the Problems in the 20% gection, may 
perhaps need a little Correction; 
tho 1 hope the Theorems will appear 
true in the Speculation, and the Pro- 
"blems ſo regular and ſucceſsful in the 
Practice as is ſufficient for a Learner. 
However, to apply ſome Remedy to 
this Incon venience, there are added 


at the End of the Book ſome later 


Tables, which are formed according 
to. the celebrated. * eee 8 
Obſervations, Alle 

ILchave exhibited near «Forty Pro- 
bun to be practiſed on the Globe, 
e more of various kinds, 
57% BY to 


* xi) 

to be hs by, manual Operati- 
on with the Aid of ſome Geometrical 
Practices. Theſe were very ſenſible 
Allurements to my younger Enqui- 
ries. into- theſe, dubjects, and 1 hope 
they may attain the lame Effect 9 80 
ſome of my Readers. | 

It was my Opinion that it nods 
be a very delightful. Way of learning 
the Docirine and Uſes. of the Sbere, 
to have them explain d by a variety 
of Figures. or Diagrams; this is cer- 
tainly much wanting in moſt Au- 
thors that I have peruſed. I have 
therefore drawn thirty Figures with 
my own Hand, in yo eg to render 
> Deſcription of 6 thing more 
intelligible. , | 
I have endeaxonred, to entertain 
younger Minds and entice them to 
* Studies, by all thoſe eaſy and 


to the Earth and the Heavens, which 


bee may tempt them on o the 
gher Speculations * the great 


Sir 


— 


4 


q xii ) 
Sir I/aac Newton and his Followers 
on this Subject. 

Vet there ſhould de a due Limit | 
| ſet to theſe Inquiries too, according 
to the different Employments of Life 
to which we are called: For it is 

poſſible a Genius of active Curioſity | 
may waſte too many Hours in the 
more abſtruſe Parts of their Subjects 
which God and his Country de- 
mand to be apply d to the Studies > 3 
the Law, Phyfick, or Divinity ; to 
Merchandize or Mechanical A 55 
tions. 5 | 
If I had followed the Conduct of 
mere Inclination, perhaps 1 ſhould 
have laid out more of my ſerene 
Hours in Speculations which are fo 
alluring: And then indeed I might 
have performed what 1 have here 
attempted in a manner more an- 
ſwerable to my Deſign, and left leſs 
for the Criticks to cenſure, and my 
Friends to forgive. But ſuch as it is, 
1 pot it intirely, Sir, into your Hands 
to 


„„ Fe 


to review and alter whatſoever you 
pleaſe, and make it anſwerable to 
that Idea which I have formed of 
your Skill, Then if you ſhall ink 
fit to. preſent it to the World, 
perſuade myſelf I ſhall not be ws | 
diſappointed in the Views 1 had in 
putting theſe Papers together, many 
of which have lien by me in . 
above twenty Years. 
_ © Farewel, Dear Sir, ab inks 
the Trouble that you. have partly 
devolv'd'on you elk by the too fa 
vourable Opinion you have conceived 
both of theſe Sheets and of the Wri- 
ter of them, who takes a Pleaſure 
| to tell the World that he i is with 
great Sincerity, 


SIR, 


Your mof 5 


r I. ann. 
June 1 ich, 
„ 


— 


1 


= is 
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12 Think my 2 oblis a, in „ Julie 
to the ingenious Auphor as well as 
be Publick. to aſſure them that the 
Alterations. I have ventur d to. make 
. in cbe Reviſal of this Work, are but 
1 few and ſmall. The fame Perſpicuit |: 
of : Thought and Eaſe. of | Exproſſon | 

bel diftinguiſh bis. other. Works 
zunming through the whole of this, I 

dom t queſtion but the World will meet 
with opal Hel. and. eee 
ae e. #74 39611 3 191 
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HERE» is nothing gives us 2 thore 
Fay or ſpeedy; Acquaintance. with 
e Earth 8 and the viſible. Heavens 
= the reſentation of them 
on a Globe or Sphere ; becauſe hereby we 
have the moſt natural Image of them ſet 
before out Eyes. 97 
The 27 e Globe repreſe nts the T9 
with Si] 18 77 Lands, Seas, Rivers, Iſlands, 
Sc. The Celeftial Sphere or Globe, ſents 
the Heavens and Stars. FO 
Several Paints and Circles are either mark- 
ed or deſcribed on theſe Spheres ot Globes, 
or are repreſented by the Braſs and 9 
enn * Wo 


2 The firſt Principles of. Se&. 1. 
Work about them, to exhibit the Places and 
the Motions of the gun; Moon or Stars, the 
Situat ion of the ſeveral Parts of the Earth, 
_ together with ende bear 
| to each ober. | 
| "The Earthly Globe, Wil the "Lines aha 
Signs and Points that are uſually marked 
| It, is ſufficient to inform the Reader 
almoſt every thing that I ſhall mention 
bak even with Regard to the Heavens, the 
Sun and the Planets ; unleſs he has a Mind 
to be particularly acquainted with the 
Stars, and the ſeveral Uſes of them ; then 
indeed a Celeftial Globe; is moſt convenient to 
be added to it. 

Worte 18, Half the Globe is cilled a He- 
* and thus the whole Globe or 
| "Sphere 2 the Heavens or of the Earth may 
be repreſented on a Flat ot Plane in wp 4 
Hemiſpheres, as in the common 
the Farth, or in Dfaugbrs or baten 
of the Heavens and Stars. 

Becauſe Globes are not always at Hand, ö 
the ſeyeral Poinis and Circles together with 
their Properties ſhall be ſo deſcribed in 
this. Diſcourſe, as to. lead the Reader into 
ſome general and, im perfect Knowledge 
of theſe ' Things (as far as it may be done 
by a Map of the World, Which is no- 

* elſe but a Repreſentation of © the Globe 
| Fa. Earth ang. Wh ofers on Fe; Flat or 


r | <q oy Ch A 1M (at n 
. by A 
VF 4 
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dect. 2. Gighiey* "and Aftrondmy. 4 
Plain Sur faces) or at leaſt T ſhall ſo ex- 
preſs theſe Matters, that a Map will affir 
him to keep them in Remembrance, if he 
bas been firſt a little acquainted with: the 
Globe itſelf. 5 
Note 2d, Though the lateſt and beſt A. 
| Krbnothers have found that the Sun is 
fixt in or near the Centre of our World, 
and that the Earth moves round its own 
Axis once in twenty-four Hours with a Cir 
cular Motion, and round the Sun once it 
a Year with a Pregreſive Motion; yet to 
make theſe Things more eaſy and intelligible 
to thoſe that are unſkilful, we ſhall here 
ſuppoſe the Sun to move round the Earth 
both with a daily and yearly Motion, as it 
appears to our Senſes; (viz.) daily going 
round the Earth, and yet every Day chan- 
ging its Place a little in the Heavens, till 
in a Vear's Time it returns to o the ſame Place 
again. | | 
. 8 CT. e 


07 the greater Circles, Dp 


HE Greater Circls: are "ch a Sn 
"*the Globe into two equal Parts, and 
are Theſe four; (viz.) the Horizon, the Me- 
ridan, the Eguator, and the Ecliptick. . EOS 
ky The Po be is a broad flat Circle, or, 
che Wooden Frame in which the Globe 
* B ſtands, 


4 The firſt Principles of Sect. 2. 
ſtands. Its upper Edge divides the Globe into 
the upper and lower Halves or Hemiſpheres, 
and repreſents the Line or Circle which di- 
vides between the upper and the lower Parts 
of the Earth and Heavens, and which is 
called the Horizon. © This Circle determines 
the Ri/ing or Setting of Sun or Stars, and 
diſtinguiſhes Day and Night. 

When the Sun is in the Eaſt Part of the 
Horizon, 'tis Ring, When in the Weſt 
Parts tis Setting. When tis above the Ho- 
rizon, 'tis Day : When below 'tis Night. 
| » Yet till the Sun be 18 Degrees below the 

Horizon it is uſually called Twilight; be- 
cauſe the Sun- Beams ſhooting upward are 
reflected down to us by the Atmoſphere af- 
ter Sun · ſet or before Sun-riſe ; And tis up- 
on this Account that in our Horizon at Lon- 
aun there is no perfect Night in the very 
middle of Summer for two Months t oge- 
ther becauſe the Sun is not 18 Degrees b be- 
low the Horizon. 

The Horizon: is diſtinguiſhed into the 
Senfible and the Rational. See Fig. 1. 
2 Senſible Horizon ſuppoſes the Specta- 
tor placed on s the Surface of the Earth or 
Water, and it reaches as far as the Eye can 


fee. But the Rational or True Horizon 


ſuppoſes. the SpeCtator placed in the Cen- 
tre of the Earth c, and thus divides the 
Globes both of the Heayens and the Earth 
into Halbes. ps GY Sop- | 


_— 


Seck. 2. Cengrapby and "ION ve 
Suppoſe in Figure 1. the Circle d pe is 
hs End, 1 burg the Heavens, jb the 
Ra making the Senſible Horizon, br the 
tional Horizon. 
The * Serjfible Horizon on the Earth or 
Sea includes 4 50, and it reaches but a very 
few Miles; for if a Man” of fix Foot high 
ſtood upon a large Plain or on the Surface of 
, the Sea, at 4, he could not ſee the Sea itſelf, 
or the Land, fucther than three Miles round. 
Thus it appears that the Senfible Horizon 
on the Earth or Sea 430 differs very much 
from the Extent of the Real or on 
Horizon d e. But as to the Heavens 
where the fixt Stars are, the Senfible Hori- 
bon b u g ſcarce differs at all from the Rati- 
onal Horizon bur: For the Eye placed 
in the Centre of the Earth c, or on the Sur- 
face of it 3, would find no evident Differ- - 
ence in the Horizon of the fixt Stars, be- 
cauſe they are at ſo immenſe a Diſtance, 
that in compariſon thereof half the Diame- 
ter of the Earth, that is 5c or gr the Dif 
tance between the Surface and the Centre is 
of no Confideration. 

Bat let it be obſerved here, chat the 
Planets are much nearer to the Earth than 
the. Fixt Stars are: And therefore half the 

Diameter of the Earth, i. e. 3c orgy is of 
ſome Conſideration in the Horizon * the 


Fun. | 
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6 The fit Prinriples of Sect. 2. 
It may not therefore be improper to note 
2 this Place, that ſuppoſe a Planet to be 
t 2, if the Eye of the SpeQtator were on 
* Surface of the Earth at 3, he would be- 
hold it as level with the Horizon : But if 
his Eye were at the Centre of the Earth at 
c, he would behold it raiſed ſeveral De- 
grees or Minutes above the Horizon, even 
the Quantity 8 the Angle ger, or eh 
is all one) 5 
Now the Pitkrence between the Place 
where a Planet appears to a Spectator plac d 
on the Centre of the Earth, and to a Specta- 
tor plac'd on the Surface, is called the Pa- 
ralla of that Planet at that time; and 
therefore the Difference between thoſe two 
Places g and r, or rather the Quantity of 
the Angle ger, or 5gc, is called its Hori- 
2ontal Parallax. And this is of great uſe 
to adjuſt the real Diſtances, and conſequent- 
ly the real Magnitudes of the ſeveral Pla- 
nets. But this Doctrine of Parallaxes be- 
longs rather to the ſecond or ſpecial Part of 
Aftronomy. 
II. The Meridian | is a great. Brazen Ci ir- 


cle in which the Globe moves; it croſſes 


the Horizon at right Angles, and divides 
the Globe into the Eaſtern and Weſtern 
Hemiſpheres. it repreſents + that Line or 
Circle in the Heaven which paſſes . juſt 5 
over our Head, and cutting the Horizon 


* 
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Seat, 2. Geography and Aftronomy, | 7 | 
in the North and South Points of it, comes 


juſt' under our Feet on the oppolye Side of 
the Globe. . 
This Circle 8 when the Sun or Stars 
are juſt at North or South, and Sree 
Noon or Midnigbe. *\ 

When the Sun is on the Meridian and 
above the Horizon to' us in' Great Britain, 
tis juſt in the South, and "tis Noon, When 
it is on the Meridian and under the Horizon, 
"ti juſt in the North, and tis Midnight. 

"Note, Whenſoever we move on rt Earth, 
whether Eaft, Weſt, North, or South, we 
change our Horizon both Senſible and Ra- 
tional; for every Motion or Change of Place 
gives us a Hemiſphere of Sky or Heaven 
over our Head a little different from what 
it was; and we can ſee leſs on one Side of 
the Globe of the Earth and more on the 
other Side. | 

| Whenſoever we move towird the Baſt 
or Weſt we change our Meridian: But we 
do not change our Meridian if we move 
directly to the North or South, 
O pon this Account the Horizon and Me- 
ridian are called Changeable Circles, and the 
Globe is made moveable within theſe Circles 
to. repreſent 'this Changeableneſs, whereby 
every Place on the Earth may be brought un- 
der its proper BEING, and he ſurrounded 
with 1 its proper Horizon. 


oy” 3 
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III. The Equator or Equinottial Line 
croſſes the Meredian at right Angles, and/di- 
vides the Globe into the Northern and Sau- 
thern Hemiſpheres ; and diſtinguiſhes the 
Sun's yearly Path into the — and Win- 
ter Half-Years. , It repreſents in the Heavens, 
that very Line or Circle which is the Path 
of the Sun in thoſe two Days in Spring and 
Autumn when the Days ane Nights are of 
equal Lengtb. 
Among all the Circles of che Globe this 
is ſometimes eminently | called The Line; 
and paſſing over it at Sea is called by Sailors 
Croſſing the Line. 
- Note, The Sun, Moon had Stars, vd all | 
the Frame of the Heavens, are ſuppoſed to 
be whicl'd round from Eaſt to Welt every 
twenty-four Hours upon the Axis of the 
Equator, or (which is all one) in their ſe- 
veral Paths parallel to the Equator, T his is 
called their Diurnal or Daily Motion. 
IV. The Echptick Line is the Sun's An- 
a0! or Yearly Path, cutting the Equinoc- 
tial in two oppoſite Points obliquely at the 
Angles of 23 1 Degrees. On it are figured 
the "Marks of the 12 Signs through which 
the Sun paſſes, (viz,) Aries the Ram , 
Taurus, the Bull &, Gemini the Twins n, 
Cancer the Crab gs, Les the Lion , 
Virgo the Virgin , Libra the Balance &, 
1 the Scorpion 1 me, „ the = 
C 


\ 


Seck. 2. Geography and Aſtronomy. | 7 
cher , Capricornus the Sea-Goat 'vy, - 
rius the Waterer a, Piſces the Fiſhes . 
Theſe Signs are certain pen II or 
Numbers of Stars which are reduced by the 
Fancy of Men for Diſtinction Sake into the 
Form r twelve Animals, and for the Uſe of 
the Engliſh Reader may be deſcribed thus. 


1 The Ram, the Bull the heavenly Twins, g 
And next ' the Crab, the Lion Hines, wad 
" The Virgin, and the Scales: 
We Scorpion, Archer, and Sea- ous. 
Tube Man that holds the Water- 0 
| And F th worth glittering < . | 


1 Aeg theſe 8 Signs, Aries, Fe? 0. 
yr Cancer, Leo, Virgo, are called North- 
But Zibra, "Scorpio Sagittarius, Ca- 
e Aquarius, Piſces, are Southern, 
Capricorn, Aquarius, Piſces, Aries, Taurus, 
Gemini are Aſcending Signs, becaufe 
Rand in Succeſſion Northward or riſing gra- 
| Qually higher in our European Hemiſphere : 
But Cancer, Leo, Virgo, Libra, Scorpio, Sa- 
gittarius are Deſcending Signs, for their Suc- 
ceſſion tends lower toward our Horizon, or 
rather toward the Saythern Hemiſphere. 
Each of theſe Signs has 30 Degreeg of the 
_ Ecliptick allotted to it. The Sun or any | 
Planet is faid 1 be in fuch a Sign when be 


is between our Eye and that Sign, or when 


B 4 | be 


| 


——— — — . . -• 
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20 The firſt Principles of ect. 2. 
be appears in that Part of the Heavens 
where thoſe Stars are of which the Sign is 
compoſed. 
2 155 it be enquired, "Els we can know. the 
hes of the Sun among the Stars, ſince. all 
e Stars near it are loſt. in the Sun-Beams? 
"II's anſwered, that we can, ſee; plainly: what 

| Confleliation or what Stars are upon the Me- 

_ ridian at Midnight, and we know the Stars 
which are exactly opoſite to them, andtheſe 
muſt be upon the Meridian (very nearly) the 
ſame Day at Noon; and thereby we know 
that the Gan at Noon i is in the midſt, of them. 
So that when. ou have a Globe at hand on 
which the Rea are delineated, you find on 
_what Degree of any Sign the Sun. is in on a 

given Day, and ſee the Stars around it. wv 

The Sun is reckoned to g through almoſt 

one Sign every Month or 30 Days, and thus 

45 * the Tear in 36 5 Days 5 Houts and 

Minutes, i. e. near 6 Hours: 80 15. 
8 gun ma ay 105 ſuppoſed to move ſlowly 
a Snail theo almoſt one Degree of the Ee. 

| 995 Line every Day from the Weſt to the 
Eat. while it Is whirl'd round together with 

the whole: Frame of the Heavens from 
1 Weſt in a Line parallel to the racer in 
the Time 1 24 Hours. 

* "Nate, W 0 garly 5 the. Sun's - JP 


or dah Ferb e &/ to the Equator, 
alu, a OY 10 1 Sd FR „ 0 gh 
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Set. 2. Geography and Aſtronomy. It 
though properly tis a Spiral Line, which the 
Sun is ever making all the Year long, gaining 
one Degree on the Ecliptick daily. 

From what. has been now ſaid it appears 
plainiy, that the Eguinoctial Line, or Equator 
it ſelf, is the diurnal Path of the Sun about 
the 20% or 21 of March and the 23* of 
September, which are the two oppoſite Points 
where the Ecliprick, or Yearly 18 of the 
Sun, cuts the Eguator. 

And theſe two Days are called the Equi- 
nottial Days, when S Sun riſes and ſets at 
fix a Clock all the World over, (i, e. where it 
riſes and ſets at all that Day:) and the Day 
and Night are every where of equal Length: 
and indeed this is the true Reaſon} why this 
Line is called the Equator or the Equinod#ial. 
It may not be improper in this Place to re- 
mark that thoſe 5 Hours and 49 Minutes, 
which the Sun Annual Revolution requires 
above 365 Days, will in 4 Years. time a- 
mount to near a whole Day: Therefore eve- 
ry fourth Year has 366 Days in it, and is 
called the Leap-Near. Note, The ſuper-added 
Day in that Year is the 2g of Py in 
Great Britain. r 

It may be farther 4 allo, chat tho 
odd 11 Minutes which in this Account are 
wanting Yearly to make up a complete Day 
of 24 Hours, are accounted for in the New 
Site 1 leaving out a whole Day once in 

13 


12 The , Principle of Sed. 2, 


133 or 134 Vears “. "Add: *tis the Neglect 
6f accounting for theſe odd Minutes in the 
Old Style aboye a thouſand Years backwards, 
that <a made the Difference between the | 
| Old Style and the New tobe at preſent Eleven 
Dok | 

' Note, The Zaliacb is fancy a8 a 120 
Beit ſpreading about 7 or 8 Degrees on each 
Side of the Eapnict, ſo wide as to contain 
moſt of thoſe Stats that make up the” 15 
„Handeln or Signs. 

Note, The inner Edge of the wooden Hori- 
"th 18 divided into 360 Degrees, or 12 bac 
30, allowing zo Degrees to every Sign or 
Oonſtellation, the Fin of which are vial: 
* drawn there. b 

The naxt Circle to theſe on the Horizon 
contains an Almanack of the Old Style which 
begitis the Year eleven Days later; and the 
next Circles an Almanack of the New Style 
which begins ſo much ſooner; and theſe 


dec in wine M the Sun is, and in what 


11 Ci 


£% > * F $ os „ 
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22 This my eee to. lp er Pope Gregory in the 


Year r582, in this ree times 133 Years 


makes near 400 gr. he ordered the additional Day to be 
_ . omitted: reno three Centuries ſucceſſively, and to be 


tain'd at the 400" Year or 4th: Century. But in this Re- 


formation 0 ae Calendar he loo d back no farther than the 


Council of Vis. This Order almoſt all Fi oreign Nations ob- 


_ ſerved: Grtat: Britain did not obſerve it till the preſent Near 


nne 


44 7 — 
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Seck. 3. Geography and Aſtronomy, 13 
Degree of that Sign he ig every Day in the 
Vear, whether you count by the ia n 
the New. 
VMWote, One side or Edge of che denen 
Meridian it alſo divided into 360 or 
4 times 90; on the upper Semicircle where- 
of the Numbers uſually begin to be counted 
from the Equator both ways toward the Poles: 
On the under Semicircle they begin to be 
counted from the Poles both ways toward the 
* for ſpecial Uſes, as will afterward ap» 
And it ſhould be remembred that tis 
this Edge of the 'Braſs Circle, - which is gra- 
duated or divided into Degrees, chat! is _— 
perly the Meridian Line. 

Note, The Equator and the Reliptick of | 
called Unchangeable Circles, becauſe where» 
ſoever we Travel or change our Place on the 
| DEALINGS are we d __ = 


"4 | Of the Leſſer Circles. eV 


HE Lefer Circles divide the Globe. 
+ into two unequal Parts, and are the 
four, all parallel to the Equator, (vis.) the 
two 7 ics and the two Polar Cirges, © 

I. The . Tropic of Cancer juſt tonches the 


North Part of the Ecliptick, and dünnes 


| Be: Son's path for the longeſt Day in Sum- 
: 'Tis drawn at 23 1 Degrees diſtance 
from the Equator | toward the North. 3 
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14 The firft Principles of - Set. 3. 
tis called the Tropic / Cancer; becauſe the 


Sun enters into that Sign the I Ich of r 
the longeſt Day in the Vear. * ly 
II. Tbe Tropic i of Capricorn-uſt oniches 
the South Part of the Ecli ptick, and deſcribes 
the Sun's Path: for the ſhorteſt Day in the 
Winter : Tis drawn at 234 Degrees diſtance 
from the Equator toward the South. And 
tis called the Topic , Capricorn, becauſe 
the Sun enters into that Sign the 11h of De- 
a; the ſhorteſt Day in the Year. XY 
"Note, What I peak of the ſdorteſt and 
et Days, relates only to us who dwell. 
on the North Side of the Globe: Thoſe who 
dwell on the South Side have their longeſt 
Day when the Sun is in "Capricorn, and 
their ſhorteſt in Cancer. 
III, and IV. The North ond South: Poler 
Circles are drawn at 23 Degrees of. diſtance 
from each Pole, or, "which is all one, at go 


Degrees diſtance from the contrary Tropic; 


becauſe the :Inhabitants. under the Polar 


Cities juſt loſe the Sun under the Horizon 


one hole Day at their Midwinter, or when 


it is in the utmaſt Fart of the country Side 
of the Ecliptick; and they. keep. it one 
whole Day or 24 Hours pa their Hori- | 
z0M:- their Midfummer, o 3 
. the neareſt, Hart: of their Side of the Eclip- 


tick, 
tat be Nor Polar Circle is aalled the Arcs 
* Circle, and the South 1 is the Antartfick. 


it is in 


Here 


3p 


Seck. 3. Geography. and Afironomy. 25 
Here I might mention the Five Zones by 
whith the Ancients divided the Earth, for 
they are à ſort of broad Circles: But per- 
haps theſe may be as well aher to the fol- 
* Part of this Book. ee 
1 * 

ie. r . lrg 

_ the Points,” my . coin 5 

4 

\H E 190 5 remarkable n in the 
Heavens are theſe twelve or fourteen. 

J, and II, are the two Poles of the Earth 
or Heavens, (viz.) the North and the South, 
which are ever ſtedfaſt, and round which 
the Earth or the Heavens are ſuppoſed to 
turn daily as the Globe does upon theſe Iron 
Poles. Theſe are alſo the Poles of tbe Equator, 
for they are at go Degrees diſtance from it. 
From one of theſe Poles to the other a 
ſu ppoſed Line runs through the Centre of the 
Globe of Earth and Heavens, and i is called 
the Axis or Axle of the World. ae. 
III, and IV, are the Zenith, or Point jult 
over our Head; and the Nadir or the Point 
juſt under our Feet, which may be properly 
called the two Poles of the Horizon, tor wo 
are ꝙo Degrees diſtant from it every way. 
V, VI, VII, and VIII, are the four no 

| a Points of Eaſt, al, North and South: 
Theſe four Points are in the Horizon which 
divide © pon CIOS Parts. BY: He ann 
e ne, e .or: 


/ 
" 
©$) 
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' Note, For the Uſes of Navigation, or 
Sailing, each of theſe Quarters of the Hes. 
vens, Eaft, Weſt, North and South, are ſub- 
divided into eight Points, which are called 
Rbumos ; ſo that there are 32 Rbumbs' or 
Points in the whole, each containing 112 
Degrees. Theſe are deſcribed on the utmoſt 
| Circle of the Wooden Horizon. | 
From the Nox TH towards the Ea, theſe 
Points are named North and by Eaft, North 
North + Baſt, North Eeaft and by  Notth, 
Nox TH-EAsT; North-Eaſt and by Eoft, 
 Eaft-North-Eaft, Eaſt and by North, EasT, 
Sc. Then from the Eaſt toward the South 
it proceeds much in the ſame manner. 
The whole Circle of 360 Degrees divided 
in this manner is called the Mariner's Compaſs, 
by which they count from what Point of the 
Heavens the Wind blows, and toward: what 
Point of the Earth they ditect their 1 
which they call Steering their Courſe. 
Figure 2. 
IX, and X, are the fo  Soficial Paints : 
Theſe are the beginning of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the Ecliptick juſt touches thoſe two 7 ropics. 
Theſe Points ſhew the Sun's Place the longeſt 
and ſhorteſt Days, (viz.) the 11 1 
and the 110 of December. 
Note, Theſe two Days are called the Suns 

mer and Winter Solftices, becauſe the Son 


2555 to ſtand ſtil], 1. e. to make — = 
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Seek. 4; Gegraphy d Aftraniny; 17 
of Days neither increaſe nor decreaſe ane, 
for 20 Days together. 

XI, and XII, are wr ah Like; orthe 
t100 Equinottial Points, where the Ecli ptick 
cuts the Equator: When the Sun enters 
into theſe two Signs, the Days and Nights 
are equal all over the World. It enters 
Aries in Spring the 10% of March, which is 
called the Vernal Equinox, and Libra in 
Autzmn the 12 of. Seventy, which is called 
the Autumnal Equinox 

- Theſe four Points, (viz. ) two Eqtinodial 
and two Solſticial, divide the Ecliprich into 
the four Quarters of the Year. 
Here let it be noted, that the twelve Com- 
ſtellations or Signs in the Heavens obtained their 
Namesabout two thouſand Years agoor more; 
and at that Time the Stars that make up Aries 


or the Ram were in the Place where the E- | 


cliptick aſcending cuts the Equator ; but now 
the Conſtellation Aries is moved upward to. 
ward the Place of Cancer near thirty - 
and ſo every Conſtellation is moved forward 
in the Ecliptick from the Weſt toward the 
Eaſt near thirty Degrees: ſo that the Conſtel- 
lation or Stars that make up the Sign Piſces 
are now in the Place where Aries. was, or 
where the Ecliptick cuts the Equator in the 

Spring: And the Conſtellation Zzrgo is now 
Where Libro was, or where the! Ectiptick 
cuts the Equator in Autumn. 80 Gemini is 
in the Summer Solſtice where Cancer was; 


of 


18 The firſt. Principles of Yet. 4. 
and Sagittarius in the Winter Solſtice where 
icorn was: And by this means the Sun 
is got into the Equinoxes in Piſces and Virgo, 
and is artived at the Solſtices in Gemini and Sa- 
gittarius, i. e. when tis among thoſe Stare. 
This Alteration is called the Proceſhon f 
the Equinox, i. e. of the Equinoctial Signs or 
Stars, which ſeem to be gone forward, i. e. 
from Weſt to Eaſt; but ſome call it the Re- 
traceſion of the Equinox; i. e. of the two E- 
quinoctial Points, which ſeem to be gone back- 
| _ 1. e. from Eaſt to Weſt. This comes 
paſs by ſome ſmall Variation of the Situa- 
hr ＋ the Axis of the Earth with regard to 
the Axis of the Ecliptick, round which it 
moves by a Conical Motion *, and advances 
50. Seconds or- almoſt a Minute of a Degree 
every Vear, which amounts to one whole 
Degree in 72 Years, and will fulfil a com- 
plete Revolution in 25920 Years.” This Pe- 
riod ſome have called the Platonical Year, 
when ſome of the Antients fancy'd all things 


mould return into the ſame State in which 


they now are. 

Vet we call theſe:  EquinoSical and Soll- 
cial Points in the Heaven, and all the Parts 
of the a by the 5 0 n. N 2 

: 


0 Ti e to be faſtened at its 
Middle in the ene while both Ends of it, or. each of the 
Poles in this Motion deſcribes a Circle round each Pole of the 
Eeliptic, which is the Baſe of the Cone. The Vertexes of 
each of theſe Cones meet in the Centre of the Earth; and by 
this Motion of the Earth, all the fixt Stars ſeem to be moved 
from their former Places in Circles parallel to the Ecliptic. 


© 


Center of the Globe juſt at rigbt 


the other cutting it in the Equinoctial Points 
is called the Equino#ial Colure, but they © 


; —_ n ane ſtand in 


gecti 4 Geography and Aſtronomy. | 19 | 


ſtill -in Aſtronomy, and mark them ſtill with 


the ſame Characters (vig. ) v, M, u, , &, 


Fc. tho the Conſtellations themſelves { 


to bo removed ſo much forward, 


1 XIV. Here it may not be.! i. 


oper in the laſt place to mention the Pales 


LY - we 5 v 


of the: Ecliptick which are two other Points, | 
| mark'd — in the Celeſtial, Globe | 


If there were an Axis thruſt through 1 "the | 


with the Plane of the Ecliptick, its Ends, ar 


Poles would be found in the two Polar G. 


clit. So that a quarter of a Cirele or go De- 
grees numbred Hirely or perpendicularly 
from- the Ecliptick Line ſhew the Poles of 


_ the Biuliptick, and fix theſe two Points thro' 


which the two, Polar Circles are drawn, _. 
Tis uſual alſo in Books of this kind to 
menbon two ' great Cireles called Colures 
drawn ſometimes on the Celeſtial Globe 


throug h the Poles of the World, one of 


W cutting the Ecliptick in the two Solz 
ſticial Points is called the Solficial Colure 3 


are not of much uſe for any common Pur- 
poſes or Practices that relate to the Globe. 
I think it may not be amiſs before we 
proceed farther to let the Learner ſee a Re. 
W dg of all the foregoing Circles and 


"dd? 


ner e, * 
E Bod at Londen, and ſo fur as they 
ean be repreſented | on a oy Surface, and in 
rait Lines. * 

Let the North Pole be raiſed” above the 
Notth part of the Horizon 51 
which are numbred on the brazen ' Merfdi- 
an, then let che Globe be placed at ſuch à 
diſtance as to make the Convexity inſenfible, 
and appear ab a' flat or plain Surface; and 
let che Eye of the Spectator be juſt level and 

ente to c, Which tepreſents the Baſt 
og of the Horizon; - then the Globe and 
the Circles on it will appear neatly 48 repre- 
 Jented in Figure III. POT 991% 
The large Circle Aide! by every x De- 
grees repreſents the Meridian, N of 
the, larger and the leffer | Circles are there 
named, ether with the Worth and *Sbuth 
Polks. Z's the Zenith of Lonion, N the 
Nair, H the Soutb Point of the Horizon, ; 
© the North Point, C the Ea and ef 
Paints, 8 the Summer Solftice, W the Winter 
Sec, 4 the Ecliptick's North Pole, e the 
clptick's South Pole. The two Equinoctial | 
Points are repreſented by C, ſuppoſing one 
to be on this Side, the other on the en 
Side of the Globe. a 
If you! would have the _ Coliries 
Fited here in this Figute, you" muſt fe | 
" the Meridian to be the 8oljticial Court, und 
be Axis of the World to W TIO che . 
|  CiinoBlal Care. © Net, 
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Sea. . Geography OP ary SÞe 
Note, This Repreſentation or Pcdjection | 
of the Sphere in ſtrait Lines is uſnally cal- 
led the Analemma. See how to project it or 
to erect this 8 *. | Probl, XV. 
. I. t 2 ane 
| Anne 1 25 "R107 a 7 NN 
12 " 1. C . V Alt . 1 13 - th 
Of afk, and Latitude on the L 
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and Circles, which have been deſeribed. 5 
Fin, The Earth ſhall be conſidered here; 
Every part of the Earth is ſu ppoſed to 
have a Meridian Line paſſing over its 2 
from North to South through the Poles o | 
the World. Tis called the Meridian Line 
of that: Place,. becauſe. the Sun is on it at | 
Naar. be | | — 
'/ aint Meridian Line which paſſes through 4 | 
Rero, one of the Canary. andi, has been 
uſually: agreed. upon by . Geographers as a 
Firſt Meridian, from which the reſt are con- 
ted by the number of Degrees on the Equa- 
tor, Others have Ks their fir/t- Meridian 
in Tenariff another. of the Canary Iſlands, 
| 1 is two Degrees more to the Eaſt, but 
all this is matter of WIA and d Cuſtom, not 
of Wr $195] #344 . 2 nne. 
Ron 'c 2 e Tho 


a We fg Principles of Sect. 5. 
The of 4 Place is its Diſtance 


e Longitude e 
from the firſt Meridian toward the Eaft mea- 
ſured by the Degrees upon the Equator. So the 
Longitude. of London is about 20 „ 
counting the firſt Meridian at Fern. 
Note, In Engliſh Globes or Maps ſome- 
times the Longitude is computed from the 
Meridian of London, in French Maps from 
Paris, &c. for it being purely arbitrary 
where to fix a firſt Meridian, Mariners und 
 Map-makers determine this according to 
their Inclination, When only the Word 
Longitude is mentioned in general, it always 
means the Diſtance eaſt ward; but ſometimes 
we mention the Longitude aveftward as well 
as eaſtward, i. e. from London, or Paris, &c. 
. in Maps of particular Countries. 
By the Meridian Circles on a Map or 
47] Glas the Eye is directed to the true Longi- 
tade of any Place according to the 
marked on the Equator: And upon this 
Account the Metidians” are ſometimes "called 
Lines of Longitude. © p 
The Latitude of a Plat is its Diſtance 
from the Equator toward the North or South 
Pale © meaſured by "the Degrees on the Meri- 
aan, 80 the Latitude of London is 51 De» 
ces 32 Minutes. that is” about 511... 
A Place is faid to have North Latitude or 
Suh Latitiude according as it lies toward 
bf N FO: or 850 Pole in its diſtance 


from 
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from the Equator. 80 London has $13 De- 
grees of North Latitude. 
The Elevation of the Pole in any p. | 
lar Place is the Diftance of the Pole above the 
Hariæon of that Place meaſured "by the De- 
| grees on the Meridian, and is exactly equal 
to the "Latitude of that Place : For the Pole 
of the World or of the | Equator is juſt ſo 
far diſtant from the Horizon as. the Zenith 
of the Place (which is the Pole of the Ho- 
rizon) is diſtant from the Equator. For 
which Reaſon — N 95 wry Place or 
the Elevation of the Pole are u promiſcu- 1 
duſly for the ſame thing. ; | 
| "The truth of this Obſervation, (vie. ) that 


icu- 


the Latitude of the Place and the: Poles Ele= 


vation are equal, may be proved ſeveral 
Ways; I'll mention but theſe two. See 


- -Figure IV. 


Faet HCO' be the Horizen, Z the Zenith, 
or the Point over London, EZ the Latitude 
of London 512, PO the Elevation. of the 
North Pole above the Horizon. No that 
Ez is equal to PO is proved thus. 
Diemonſtration I. The Arch 2p added 
to EZ makes a Quadrant, (for the Pole is 
always at go Degrees diſtance from the E- 
_ quator.) And the Arch ZP added to PO 


makes a Quadrant, (for the Zenith is always = 


at 90 Degrees Diſtance: from the . Horizon.) 
Now if the Arch * to EE 
a 3 RE” 


1 u firſt Principle * Sec. g. 
or to Oo completes a Quadrant, then EZ. 
miſt be equal to POW. 

Demonſtration II. The Latitude EZ muſt 
be the ſame. with the Poles Elevation PO: 
For * the Complement: of the Latitude, or 
the Height of the Equator above the Hori, 
n EH is equal to the Complement -of | 

the Poles Elevation PZ. I prove it thus, 

The Equator and the Pole ſtanding at right 
- Angles as E CP, they complete a Quadrant, 
or include go Degrees: Then if you take 
the Quadrant ECP out of the Semicircle, 
there remains PO the elevated Pole, and 
EH the Complement of the Latitude, which 
complete another Quadrant, Now if the 
Complement of the Latitude added to the 
Elevation of the Pole will make a Quadrant, 
then the Complement of the Latitude is e- 
qual to the Complement of the Poles Ele- 
vation, and therefore the Latitude is equal 
to the Poles Elevation; for where the Com- 
plements of any two Arches are equal, the 

| pO themſelves muſt alſo be 1 5 


3 at. he S ] 


" SY Nite, The Cinploment of any Achern b De- 
grees denotes ſuch a 8 Degrees as is 8 

| os as the Complement” of 50 Dye is 2 rees, a 
EXIF of 51.5 Degrees i is be And Jo the 
i Complement of cheSine or Tangen at — Ack i called the 
. or Co-tangent : in Aſtronomy caphy 
2 22 the Words Co-latitude, Co- > je pot Codeclination, Ke. 
for che Complement of the Latitude, Altitude, or Dedination, 
5 * Worgs * eee 

Ag 


, * " 


Sec. Py  Grgraphy and 1 2 5 
As every Place is ſuppoſed to have its. py: 5 
r Meridian or Line of Long! tude, (0 c te 


Place has its proper Line of . titude 
is a parallel to the Equator. By theſe P 

Iels the Eye is directed to the Degiee of the 10 
| Latitude of the Place marked” on the Meri- 5 
dian, either on Globes or Maps. | 
By the Longitude and Tan ful, being 6 
ven you. may find where to fix an 178 per 
where to find it in any Globe or 
here thoſe two ſappoſed Lines, 550 ful 
Line of Longitude and Parallel of Latitude 
croſs each Th is the Place enquired. ' So. 
if you ſeek the Longitude from ero 20 De- 
grees, and the Latitude 515 Degrees, they 
will ſhew the point where London ſtands. 
I Thoſe Parallels of Latitude which are 
' drawn at ſuch. Diſtances, from each other 
nearer and nearer to the Poles, as determine | 
the longeſt Days and longeſt Nights of the In- 
habitants to be half an Hour longer or ſhorter, 
include ſo many diſtin& Climates, which are 
proportionally hotter or colder according 
to their Diſtance from the Equator. Tho 
it muſt be own'd that we generally uſe the 
Word. Climate in a more indeterminate Senſe, 
to fignifie a Country lying nearer or farther 5 
from "be Equator, and conſequently hotter 
or colder, without the preciſe Idea of its 
lopgeſt Day being juſt half an Hour ſhorter 
or fangs than in the next e to it. 
| "Oz" The 


I 


6 0 65 Principles of eckt. 8. | 
The Latitude is never counted beyond 
Degrees, becauſe that is the Diſtance 
5 the Equatorto the Pole : The Longitude 
ariſes to any Number of Degees under 369, 
becauſe jt is counted all round the Globe. 
| you travel never ſo far directly towards 
Eaſt or Weſt your Latitude is fill the fame, 
but Longitude. alters. If directly ' toward 
2 5 or South, your Longitude is the ſame, 
ut Latitude alters. If you go obl vely, | 
then you l both your Le and 
Latitude. 
5 Latitude 97 a Place, or the Bleu: 
Us of of the Pole aboye the Horizon of that 
lace, regards only the diſtance Northward 
or Saut brad, and is very eaſy to be deter- 
mind by the Sun or Stars with certainty, as 
Sect. XX. Prob. VII, and IX. becauſe, when 
they are upon the Meridian they keep a re- 
- gular and known Diſtance from the Horizon, 
well as obſerve their certain and regular 

Diſtances from the Equator, and from the 
two Poles, as ſhall be 'ſhewn hereafter ; 
So that either by the Sun or Stars (when you 
travel Northward: or Southward) it may be 
found preciſe! y how, much 2 ' Latitude 
lters. 
N But it is ns difficult to determine 
what is the Longitude of a Place, ot the 
HDiſtance of any. two Places from each other 
e or M. eſtward by the Sun or Stars, 


becauſe 


Sect. 6. 2 Fr e 27 
becauſe they are always moving round from 9 
Eaſ. to Weſt. 
We Longitude of a Place Has been there- 
fore uſually found out and determin'd EY 
meaſuring the Diſtance travelled on the Eart 


+ or Sea, from the Feſt toward the Eaſt, ſup- 


pofing you know the Longitude of the Pas 
whence vou ſet out, | 


8 8 E C T. VI, 


2 * Atenfon . and Tor 


A VI N G confider'd what ref pet * 
parts of the Earth bear to bye arti- 
facial 


Lines on the Globe, we come, ſecondly, 
to ſuryey the ſeveral Relations that the parrs - 
of the Heavens, the Sun or the Stars, bear 
to theſe ſeveral Imaginary Points and artifi 
_ cial Lines or Circles, 

The Right Aſcenfion of the Sun or any 
Star is its diſtance from that Meridian which 
paſſes thro the Point Aries, counted toward 
rbe Eaſt, and meaſured on the Equator ; "tis 
the —4 Thing with Lind. on the Zarib- 

5 = 
7 The Hour of the Sun or any Star is 
reckon d alſo” by the Diviſions of the Equa- 
tor; but the Hour differs from the Right 
Aſcenfion chiefly in this, . The Rigbe 
| «bed is * d from that Meridian 


When 


World at every 


88 The firſt Principles of . bee. 6, 
8 through Aries; the Hour is 
reckon'd on the Earthly Globe, from that 
- Meridian which. paſſes through the-Town or 
City required; or it is 5 5 on the hea- 
venly Globe from that Meridian which 
pa Paſſes thro' the Sun's Place in the Ecliptick, 
and-which, when it is brought to the Brazen 
Meridian, repreſents Noon. that Day.  -. 
I There is alſo this Difference. The Right 
* Aſcenſion is often computed, by ſingle De 
| — all round the Equator, — proceeds 
0 360: The Hour is counted by every 15 
Degrees from the Meridian of Noon, or of 
Midnight, and proceeds i in Number to 12, 
and then begins again: The - ſometimes the 
Right. Aſcenſion. is computed: by . Hours lſo 


inſtead of Degrees, but proceeds 0. 44. 


So the Sun's. Right Aſcen/ion the 100 


May is 59 Degrees, or as ſometimes tis 
led, 3 Hours and 56 Minutes. 
The ſame Lines which are Alled Lins 


e Longitude or Meridians on the Earth are 


Called Hour Circles on the beavenly Globe, 
if they be drawn througli the Poles of the 


for then they il. divide che 360 Parts or 
Degrees into 24 Hours. 1 

Note, As 15 Degrees make one — ſo 
1 15 Minutes of a Degree make one Minute 
in Time, and one whole N makes r 
Mues in Ta | 


Degrees on the Equator, 


. 
1 * 
| * * 1 


5 
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Note, Degrees are marked ſometimes with 
G) or with a'ſmall Circle (), Minutes m Des 
| with a Daſh('), Seconds of Minutes 
with a double Daſh (), Hours with (Y, M 
nutes of 


By theſe Meridian or Haur- Lines cro 


the Equator on the heavenly Globe, the Eye 5 


is directed to the true Hour, or the Degres 
of ' Right Aſcenfion on the Equator, 

g Sun or Stat may be far from the 
By theſe you may al ſo 


| Houri ſometimes with () and ſome- 
times a Daſh: Seconds with a Double Dath, - 


; tho'the | 


te — | 


Earthly Globe what Hour it is atany:Place 


| in the World, by having the true Hour gi- 


ven at any other Place, and by changing the 


But fince 3 Qyeftions or Problems 
that relate to the Hour, cannot be ſo cm- 


| modiouſly reſolved by theſe few Mriam 


Degrees of "heir DAT f bots Amma into 
Hours. UV ene $83 2 


or Hour-Lines, becauſe every Place on the 


Earth has its proper Meridian where the Sun 


Globe, "whoſe 24 Hours do exactly anſwer 


the 24 Hour Circles which might be drawn 


on the Globe: Now the Dial being 


Number of Hour Circles drawn on the 
Globe, and fitted to every Spot on the Hea- 


dens 


is at 12 à Clock, therefore there is a Braſs 
f Dial plate fixed at the North. pole in the 


a 10 the Pointer being moveable, this an- 
ſwets all the Purpoſes of having an infinite 


1 * 5 


yo De firſt Principles of Sect. 6. 
vens or the Earth. For the Pointer or In- 
dex may be ſet to 12 a Clock, when the 
Sun's true Place in the Heavens, or when 
any Place on the Earth is brought to the 
Braſs-Meridian, and thus the Globe moving 
round with the Vader naturally repreſents, 
and ſhews by the Dial-plate the 24 Hours 
of any Day in the Year, or in any parti- 
cular Town or City. 

Note, The upper 12 a Clock is the Hour 
of Noon, the lower 12 is the Midnight Hour, 
when the Globe is fixed for any particular ; 
Latitude where there are Days and Nights. 

The Declination of the Sun or Stars is 

heir. Diftance from the Equator toward the 
Nord or South Pole, meaſured on the Meri- 
dian ; and tis the ſame thing with Latitude 
on the Earthly Globe.” | 

Note, The Sun in the vernal or autumn 
Equinoxes, and the Stars that are Juſt on the 

uator have no Declination. 

Parallels of Declination are Li nes parallel 
to the Equator, the ſame as the Parallels of 
Latitude on the Earthly Globe. In the 

Heavens they may be ſuppcſed to be drawa 
| thro' each Degree of the Meridian, and thus 
ſhew the Declination of all the Stars; ar © 
| they may be drawn thro every Degree of 
the Ecliptick, and thus repreſent the, Sun's 
Patb every Day in the Year, Theſe parallel 
Lines alſo would lead the „ 


MN 
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of the Sun's- or any particular” Stars Decli- | 
nation marked on the eridian, 5 
The Declination is called North or South 
Declination according as the Sun or Star lies 
Northward or Southward from the 8 
Obſerve here, that as any Place, Town, or 
City on Earth is found determimd by the 
Parallel of its Latitude croſſing its Line of 
Longitude ; ſo the proper Place of the Sun or 
Star in the Heavens is found and determin'd 
by the Point where its Parallel of Declination 
croſſes its Meridian or Line bf Right Aſcen- 
on; which indeed are but the ſelf fame 
things on both the Globes, tho Aſtronomers 
have happened to give them different Names. 
Note, The Sun's utmoſt Dec: nation North- 
ward in our Summer is but 234 Degrees; 
and *tis juſt. ſo much Sritbwers i in our Win- 
ter ; for then he returns again : There the 
Tropics are placed which deſcribe the Path 
of the Sun when fartheſt from the Equator, 
at Midſummer, or Midwinter : Theſe two 
Tropics are his Parallels of Declination on the 
longeſt and ſhorteſt Day. 
While the Sun gains 90 Degrees on the 


Ecliptict, (which is an oblique Circle) =s i, 


quarter of a Year, it gains but 234 
of direct Diſtance from the Equator meaſur d 


on the Meridian; this appears evident on 
the Globe, —— e be TEEN 4 = 


225 * 


33 The firſt Principlerof ©, Set. 6. 
Let the Semicircle v P be the Meri- 
dian of the Northern Hemiſphere, the Line 
C a be the Equator or the - Sun's Path at 
Leier and-Labra,; the Arch p & the E- 
chptick, the Line T O the Summer Tro- 
pie, the Line ae the Sun's Path when it enters 
Garmini and Leo; the Line 25 the Sun's Path 
ben it enters Taurus and Virgo: Then it 
Will appear that iu moving from Y to d the 
Basa gains 30 Deg. in the Eclipticł, in about a 
Month, aa at the ſame time 12 Deg, of 
* Declination, vis. from Yto 2. Then mov- 
ing from u to u in a Month more it gains 
30 Deg. on the 'Kebptich, and 8. t Deg. of 
— ova from » to 4. Then again 
from u to S in a Month more it gains 30 
Deg. on the Ecliptict, and but 3 * Deg. of 
Deelination, viz) from à to I. I might 
. alfo ſhew the ſame difference between oy 
Detbnption' and its Motion on the Ecliptict 
in its Deſcent from to K, m, and . 
By drawing another Scheme of the ſame 
| Ander the Line v Ce, we might repre- 
ſent the Sun's Deſcent towards the Winter 
: Halſticez- and its return again to the Spring; 
and thereby ſhew the, ſame differences be- 
a Sun's Declination-and its Matron on 
be EvliptickintheWinter half-year as the pre- 
ſent Scheme ſhews in the Summer half · year. 
AHFHlereby it is evident how it comes to paſs, 
dat the Sur's Declination alters near half a 


*l "00 


5 ; 

Sed. 7. Gray on dry, * 
tree every Day juſt about t Equinoxes 4 
| —_ — ſo” much in 10 or 12 

Days on each ſide of the Solſtices: And this 
ſhews the Reaſon why the length of Days 
and Nights changes ſo faſt in March and 
September, and ſo exceeding in June 
and December: For Lecerdiag to the Iu- 
creaſe of the Sun's Declination in Summer, 
its Semidiurnal Arc * will be larger, and 
_ conſequently it muſt be ſo much longer be- 
fore it comes to its full Height at Noon, & 

and it ſtays fre ar erg ad 
20 before it ſets. 
Thus white the Sur $ Harken increaſes | 
or decreaſes by flow: degrees,” the Length of 
the Dayr muſt | increaſe and decreais but 
very ſlowly; and when the Sun “ Declina- 
tion increaſes and decreaſes twifily, ſo alſo 
muſt the Length of : the Days : All which are 


very haturally and OG b / ap 
Globe. Je. 7 


o ad tia * La on oh Hail 


Glbe and of oy Nodes and. Feng 
the Planets. © * | 5 * '4 


. 
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* M e 
| H E Haue and Tatil in Aftro- E 

1 nomy are quite different things from 
5 Ti © Ne Are is that part of the Circle or Parallel of 


7 Declination which is above the Horizon ; * the half of 
| part i is call'd the Semidiurnal * 25 wm 
Longi- 


1 4 
* 
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Longitude and Latitude in Geography, which 
is ready to create ſome Confuſion to Learners. 

The Longitude of the Sun or any Star 
is its Diſtance from the Point Aries eaftward, 
meaſur'd on the Ecliptick. This is a ſhort | 
way of deſcribing it, and agrees 


to the Sun: But in Fruth a Star's Longitude „ 


is its Diſtance eaſtward from à great Arch 
drawn perpendicular to the Ecliprick thro' the 
Paint Aries, and meaſur d on tbe Ecliptick. 
We do not fo uſually talk of the Sun 
| Longitude, becauſe we call it his Place in the 
Ecliptick, reckoning it no farther backward 
than from the beginning of the Sign in 
which he is. So the 24 Day of June, we 
ſay the Sun is in the 14 Deg. of — 
and not in the 10. Deg, of Longitude. 
The Latitude of a Sar or Planet is its 
Diftance from the Ecliptick, meaſur d by an 
Arch, drawn. thro' that Star Fs 
| to the Eclipticł. | 
TLongitude und Latitude on the Heaven ly 
Globe bear exactly the ſame Relation to the 
Ecliptick as they do on the Earthly Globo 


dio the Equator. As the Equator is the Line 


which the Latitude is counted, and 
an which the Longitude is counted on the 


Eutthly Globe, ſo the Ecliptick is the Line 


from which the Latitude, and on which the 
Tongitude are 3 on the: TROY 
Globe. 2575 | 


4 * 
= $ + 
u 
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And thus the Lines Latitude in the Hea- 
* Globe are all ſuppoſed Parallels to the 
Evliptich, and the Lines of Longitude cut the 
L Ecliptick at right & and all meet in 
Relation to it as on the Early Globe they : 
do to the Equator... 5 

IT be Latitude of de e is called 
Northern ar Soutbern as it lies on the. North | 
or South fide of the Ecliptick. | 
The Sun has no Latitude, becauſe it has 
8. in the Ecliptict. This Relation 4 
| Latitude: therefore chiefly done? the * 
nets and Stars. 
4 e The Bat dars as well as che Planets hae 
| their various Longitudes * 8 TLatitudes; and 
their particular Place in the Heayeny — 
be-aflign'd and determin d thereby, as 
as by their Right Aſcenſion eng 14" — 2 
which ras aa before; and A/tronomers 
uſe this Method to fix exactly the Place of a 
Star 8. But I think it is eaſier for a Learner 
to ſind a Stari Place by its Declination, an 
Right Aſcenſion; and the common Aſtronj- 


2 Aſtronomers know that not only the 12 Conſtellations of 


the Zodiac, but alſo all the Fix £4 Sears ſeem to moye from KW 

ah pong the Eaſt about 50 in a-Year, or one Degy 

| 2 cars, in Circles parallel to the Eeliptich. — their 
W alter d in 72 Vears tune, that being mea- 


e ag 3 Latitude never alters, that 
ing "mean rom the Ecliprick : upon this Account 
Aftronomers uſe the Lafiende rather than 'the Declinatio in 


their Meaſares, becaple it. os ; 


"mica ical 


mical Probleme Gons to be ſoly'd more na- 
turally and eaſily by this Method. 
It may be here mentioned, tho tis before 
its proper Place, that the ſeveral Planets; viz.  ' 
Saturn, Jupiter, Mars, Venus, Mercury, 
and the Moon make their Revolutions at 
very different Diſtances from the Earth, 
from the Sun, and from one another; each 
having its diſtin Orbit or Path nearer or 
farther from us. And as each of their Orbits 
is at vaſtly different Diſtances, ſo neither are 
they perfectly parallel to one another, nor 
to the Ealiptick or yearly Path of the 4 
Thence it follows that theſe Planets have 
a ſome more, ſome leſs Latitude, becauſe their 
Orbits or Paths differ ſome few Degrees from 
the Sun's Path, and interſect or eroſs the 
Ecliptict, at two oppoſite Points in certain 
ſmall Angles of two, three, four or five 
| Degrees, which Points are called the Nades. 
The Node where any Planet croſſes the 
Eeliptick aſcending to the Northward is 
elle the Dragon's Head, and marked thus 
Where the Planet croſſes the Ecliptick 
— to the Southward, tis call'd the 
Dragon Tail, and marked thus w 
5 "Tis is very difficult to repreſent. the Lati- 
tude of the Planets in their different Orbits 
either upon a Globe, or upon a flat or plain 
Surface; the beſt Way that I know is, to take 
two ſmall Hoops of different Sizes, as i in 1 


$6807: Gee e ene EY 
XI. and thruſt a trait Wire c thro chad 
both in the two oppoſite parts of their Cir- 
cumference: Then turn the innermoſt Hoop 
(which may repteſent the Path of the 
Moon) ſo far aſide or obliquely as to make an 
Angle of 5 + Degrees with the outermoſt 
Hoop, (which repreſents the Sun's ' Path.) 
Thus the two Points c and o or and '& 
where the Wire joins the Hoops, are the two 
Nudes or the Points of Inter ſection. 
This Difference of Orbits of the Planets 
ant their Interſections or Nodes; may be re- 
preſented alſo by two circular Pieces of Paſt- 
board as in Fig. XII. When the leſs (whoſe 
Edge repreſents the Moon's Orbit,) is put half 
way thro' a flit A B, that is made in the Dia- 
meter of the larger (or the Sun's Orbit,) and 
then brought up near to a parallel or level 
with the larger within 54 Degrees. Thus the 
two Nodes will be repreſented by A and B. 
I the Moons Path and the Sun's were pre- 
25 ciſely the ſame, or parallel Circles in the 
fame Plane, then at every Neu Moon; tbjge 
Sun would de eclipſed by the Moon's coming 
between the Earth and the Sun: Aud at 
every Full Moon the Moon would be eclipſed 
by the Earth's coming between the Sun and 
the Moon. But fince the Planes of their 
Otbite or Paths are different, and make 
Angles with each other, there cannot de 
3 beat the Place Where the 
5 D 2 * 


38 The firſt Principles of Sect. 8. 
Planes of their Orbits or Paths interſect or 
croſs each other, 

In or very ee Nodes, therefore,” is 
the only Place where the Earth or Moon can 
hide the Sun or any Part of | it from each 
other, and cauſe an Echpſe either total or 
partial : And for theſe Reaſons the Orbit or 
Path of the Sun is called the Echptick. 

The Eclipſes of other Planets, or of any 

part of the Sun by their Interpoſition, are are 
ſo very inconſiderable as deſerve not our 
| pins Notice, 1 


SECT. VIII. ab 


Of Altitude, Azimuth, Amplitude, = 
. Various Ri ings and Settings og the Sun 
and Stars. 


HE Altitide of this Fa or Star is in 
Height above the Horizon, meaſured 

by the Degrees on the Quadrant of Altitudes. 
As the Height of the Sun at Noon is 
called its Meridian Altitude, or its Culmina- 
ting, ſo the Height of the San in the Eaſt 
or Wed eſt is ornetimes called its Vertical A. 
The Quadrant of Attitudes is a thin . 
bel of Braſs, with a Nut and Skrew at the 
End of it, whereby tis faſtened to the Me. 
ridian at the Zenith of any Place; now by 
— this * Au Horizon, "you * 

| t 


ect g. Geography au A, 30 
the Altitude of any Star or Point in the Hea- 
vens, becauſe the Label is divided into 90 


counting from the Horizon upward. 
| Circles" parallel to the Horizon, ſu 
to be. drawn round the Globe, thro! 


Degree of the Quadrant of Altitudes leis 


and leſs till they come to a Point in the 


Zenith, are called Parallels of Altitude, or " 1 


ſometimes in the old Arabick name, Alm- 
cantars, But theſe can never be actually 
n on” the Globe, becauſe the Horr2or 


Zenith are infinitely variable, accord- 


ing to the different Latitudes of Places. In 


the VI" Figure, ſuppoſe Z to be the Zenith, 


N the Nadir, HR the Horizon, and the ſtrait 


Lines a b, Fg, En, will NET ON” 


rallels of Aljtude, - ahi 

"Note, The Sun being always higheſt on 
tha Meridian, or at Noon, ut deſcends in an 
Arch "towards the Horizon in order to hr 
by the fame * 
from the 'Horizon after its ring. 
Planets riſe and ſep, and come to the Mari. 
dian at all different Hours of the Day dr 
Night according to the various Seaſons of 


the Year, or decording to the Signs which . 


the Planets are. - 

As the Word Altitude ufo 0 Hgvify 
the Height of the dun or Star above the Ho- 
rizon, ſo the Depreſton of the dun or Star is 
1s" Diſtance from ru Horizon. 
3 | 


Degrees by which it — 
Stars and 


40 Tbe firſt Principles of Sect. 8. 
Tbe Azimuth of the Sun or Star is its 
Diſtance from any of the four Cardinal 
Points, Eaſt, Weſt,” North and South, mea- 


ſured by the Degrees of | the Horizon. 
Nete, When we ſpeak of the Sun's Azi-. 


mtb in general, we — mean his Di- 


flance from the South : But when his Diſtance 
from the North, Eaſt, or Weſt is intended, 
we ſay, his Azimuth fron a North, the 
. or the Men. | 
Great Circles cutting every Degree of the 
eine at Right Angles, and meeting in 
the Zenith and Nadir are called Azimuthal 
or Vertical Circles. They dire& the Eye to 
the Point of the Sun or Star's Azimuth- on 
the Horizon, tho the Sun or Sar may be 
far above, or below the Horizon. 
Note, Vertical Circles are the fame with 
Regard to the Zenith, Nadir, and the Ho- 
riron, as Meridians or Hour Circles are with 
2 8 to the two Poles of the World and 
| Equator... But theſe Vertical Circles can 
=—_ be drawn on a Globe, becauſe 
the Zenith, Nadir, and Horizon are ever 
variable, See them repreſented, Fig. VI. by 
the Lines Z. HN, Z a 4 N, e N, Z Ge. ſup⸗ 
| poſing HR to be the Horizon. 5 882411 
Wote, The Quadrant of Altiudes being g 
5 when one End of it is faſtened at 
the Zenith, the graduated Edge of it may 
b: 5 W: the Sun or 2 
an 
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oo brought down to the Horizon; then it 

reſents any Azimuth or Vertical Cincle, in 
1 ich the Sun or Star is; and thus it ſhews 
the Degree of its Azimuth on the Horizon. 


Note, The Azimuth of the Sun or Sar 


from the Eaſt or Weſt Points of the Horizon 
at its riſing or ſetting, is called its Amplitude. 

Note, The Sun is always in the South at 
Noon, or 12 a- Clock, and in the North at 
Midnight, viz. in Europe and all Places on 
this ſide on the Equator. But tis not at the 
Eaſt or Weſt at „ a-Clock any other Day 


in the Year beſides the two EquinoCtial Days, 


as will eaſily appear in an ob/ique Pofition of 
the Sphere, (of which ſce the next Section) 
and eſpecially in the laſt Section where the 
Analemma ſhall be more fully. deſcribed. - 


Foet the Relation which the Parallel of 
Altitude bear to the Vertical Circles, and 


which theſe: Vertical or _ Azimuthbal Circles 


bear to the Meridians or Naur. Circles, may 


be repreſentd to the Eye in Fig. VI, and VII. 

In FF; ig..VI. Soppoſ the. outermoſt Circle 
be the Meridian, HR: the Horizon, Z the 
Zenith, N the Nadir; then d6, Fg. Em 


will be Parallels of Altitude: And 2 a N, 
Ze N, Z o N, 2 N, Sc. will be Vertical 


Circles; or Circles of Azimuth cralling the 
others at Right Angles. 
Thus 2 N is « 6. vertical: Circle of Eaſt 


or Welt. And i in this Scheme 5 @ or FH. 
oh 8 


/ 
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will be the Arc of the Altitude of the Star 1 
and H à will be its Azimuth from the Me- 
tidian; and C 4 will be its ee Rem 
the Eaſt to Weſt, 

But if the hide HR: bs ſuppoſed to re- 
| t the Equator, then Z and N will be 

the two Poles of the World, and then 45, 
Fg. &c. will be Parallels of Latitude on 
Barth, or Parallels of * Detlindtion in the 
Heavens. Tien aid the Achern ZHN, 
ZiN, Z N, Zo N, ZN, will be Mel 
ridians, or Lines of Longitude on Earth, and 
Hur Circles in the Heavens. 

In Figure VII. Let the unos Circle 
Pp the Meridian, HR the Horizon, Z the | 
Zenith, N the Nadir, EQ the Equator, PL + 
the Axis of the World, or rather the two 
Poles, North and South; then Z H N, 
Z ZN, Ze N, 2CN will be Circles o/ Aal. 
muth : PEL. P L, P L, PCL, Ge, 


8 Win be Hour Gr. 


And in this Poſition the Star 5 will ta 


Ts i. e. equal to E o for its Hour from Noon 
or the Meridian; but its Azimuth from 


Noon or the South or Meridian will be He. 
Or if you reckon its Azimuth from the Eaſt 
or Weſt Vertical (which is ZCN) it will be 
found to he C e, while its Hour reckoned 


from P6 CL (which is the Six a-Clock 
Hour-Line) will be found to be 6's or Co. 


Thus | 


SY, 


995 Capricorn, the - Sun's. Azimuth fro Noon 
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Thus it will appear how the Hour of the 
gun differs from its Azimuth, and that both” 


of them are number'd, or edunted from the 


Meridian PZEHLN ; yet they do not by 
any means keep equal Pace with one an- 
other, one being number'd along the Equa- 


be other durnber d alon the Ho- 
hen he "8. 


Thus'you fr moſt evident! "that if you 
ſuppoſe the Sun to be in the 2 of 
Cancer reprſented by the Line T , the 
difference between the Hour and a | 
will appear to be very great; and that the 
' Sun's Azimuth from Noon He increaſesa 

pref deal Faſter than bis Hom- TI doth \in 
the middle of 8ummer. And if another Line 


K I were drawn to repreſent the 


will appear to increaſe a | 
than his Hours do in the middle of Winter. 
1 think it ſhould not utterly be omitted 
here what is mentioned in almoſt all Wri- 
tings of this kind, (vis. ) that a Star is ſaid 
to riſe or ſet Cofmicall when it riſes or ſets 
at San ing. 
"Tis faid to riſe or ſet Acdronicaly if it 
riſe or ſet at Sund ſerting. 0 
A Stur is ſaid to 1% Heliacally. when it 
is juſt come to ſuch a Diſtance from the Sun 
as that tis no longer bid by the Sun-Bęams. 
And it is ſaid to ſet Hehacally when the Sun 
| rr 
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2 2. near to 1 as that it begins 
ua om our Sight being hid b 

HS c the Sun. 5 0 5 : . 

The Fix d Stars and the three Superior 
Planets, Mars, Jupiter, and Saturn, riſe 
Hehacally in the Morning, but the Moon in 
the Evening; for tis in the Evening the 


New Moon firſt appears, coming from her 
Conjunction with the un. 


v1 . * 
* 


Note, This ſort of Riſing and Setting of 
the Stars is alſo called Poertcal ; — ** 
Ancient Poets frequently mention it. 


8E. IX. 


05 the Inhabitants of the Earth 3 45 
the Noſſtions of the Sphere, the Zones, c. 


N order to make the Doctrine of the 
Sobere or Globe yet more plain and in- 
delle ble, let us confider- the Inbabitanti * 
the ſeveral parts of the World, who may 
be diſtinguiſhed three Ways, (1. ) 1 
to the various Poſtiom e Ibe Globe. 
According to the five nes: (3: *. In Rel 
tion to one anather. 

Firſt, Let us conſider theos! accents ts 
the various Poſitions of the Globe or Sphere, 
Ahr are either Direct, Parallel, or Oblique. 
Theſe three Poſitions of the Sphere are 

repreſented in Figure VIII, IX, X, in each 
of which os utmoſt Circle i is the Mis 
1 | H . 


15 


HR is the Horizon, | EQ the. Equator, a> 


v the Ecliptich, SN the Axis of the World,. 


N the North Pole, S the South, ZD the. 
Vertical Circle of Ef and Met, Z the Ze- 
nith, D the Nadir, 23 A the Tropic of Can- 
cer, C 1 the Tropic of : * The va- 
rious Poſition of theſe Lines or Circles . 
appear by the following Deſcri 

I. A Direct or Right Sphere Fig, VIII. is 
when the Poles, of = World are in the Ha- 
rizon, and the Equator paſſes. through the 
Zenith : This is the Caſe of thoſe who live 

directly under the Line or Equator, 
lere the Inhabitants. have no 3 
no Elæuation of the Pole; The North ot 
South Pales being in the ae * N 
en nearly ſee them both. 6 
All yk Stars do once in twenty " four 
Hours riſe and ſet with them, and all at right 
Angles with the Horizon. : -:- - 
The Sun alſo, in whatſoever Parallel of 
 Declination he is, , riſes and ſets at right An- 

les with the Horizon ; their Days and 

ights therefore are always equal, becauſe 
the Horizon exactly cuts * Sun 8 Diornal 
Circles | in Halyves. | 

They have two Summers every Year, (vis, ) 
when the Sun is in or near the two Egui- 
noctial Points, for then be is juſt over-their 
Heads at Noon and darts his ſtrongeſt Beams, 
: And "9 have two Winters, (uu. ) when 

the 
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the Sun is in or near the Topics of Cancer 
and Capricorn; for then the 8 Sun is fartheſt 
diſtant from them, though even then it is 


- nearcr than "ts tous in nnn 


ſummer. | 
II. A Parallel Spbere, Fig. IX. is where: 


| ty Poles of the World are in the Zenith and 
| Nadir: And the 


Equator is in the Horizon. 

- Now if there were 
drecty under the North and South Poles, 

would have only one in ſix Months 


long, and one Night of ſix Months, in a whole 


Year, a as the Sun is on this or the 


other Side of the Equator ; for the Sun mo- 5 


ving lowly in the Echptict oh the North 
fide of the Eynator half a Year; would be all 
that time above the Hariaůun to the Inhabi- 
tants at the North Pole, tho' it went round 
them daily: Add the Sun moving in the 
Ecliptick on the South {ide of the 5 | 
half a Yeat, would be below their Horizon 
all that Time: The ſame might be ſaid don 


&crning the Inhabitants of the South Pole. 


The two Eq „or when hs. 
Sun is in the points Aries, or Libra, the 
Day and Night are equal all the World 
over; and this is true in a Senſe to thoſe 


— Wholive under the Poles ; {for the Centre of 


the Sun is in their B Thus half the 


dan iu above their Horizon, and half below 4 
i for 24 Hours together, © © 
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any Inhabitants thus 


Y ! 


"I 9 
= 3 # 


. 
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Thus, though: the Polar Inhabitants begin 
to loſe the Sun at the Autuninal ' Equinox 
they. are-not in utter. Darkneſs all the Time 
of the Sun's Abſence: For the Twilight laſts 
till the Sun is 18 Degrees below their Horizon, 
and that is till he has 18 Degrees of Derclina- 


tion. The inhabitants of the North Pole 


are therefore without the Twilight only 
_— . of Novemper till "the 18% of 


Let it benoted alſo that the Refratiion of 
the. Rays through the thick Air or Atmo- 
obere ö appear above their 
Horizon ſeveral Days ſooner, and diſappear 
ſeveral Days later, than otherwiſe it would 
do. It may be added in favour of their Ha- 
bitations too, that the Moon when ſhe is 
brighteſt, ( vix.) from the: firſt Quarter to 

the laſt, does not ſet during their middle of 
Winter: For in that Part of her Month ſne 
is moſt oppoſite to the Sun, and is therefore 
in that Part of the Heavens which is moſt 
diſtant from the Sun while he never riſes. {1 
The Parallels of the Sun's Dechnation in 
this Poſition of the Sphere are all parallel 
to the Horizon; and are the fame with «the 
Parallels of his Altitude, and therefore his 
Lugo Altitude with them Can never 0 | 
23% Degrees. 

Tbe Stars that * could. ſee would. be 
always the fame, ak perpetual Rovor 


10 | | lution 
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lutions round them, and never” ſet nor riſe, 
nor be higher or lower. And the Planets 
during half their Periods will be above 
their Horizon, as Saturn 15 n * | 
6, Mars 1, Se. 
III. An Oblique Sphere, Fig: x. is where 
the Latitude or Elevation of the Pole is at 
any Number of Degrees leſs than 90. There- 
fore all the Inhabitants of the Earth (except 
under the Equator and the Poles) have an 
| Obligue _ 
lere the Equator and al the Parallels of 
Declination cut the Horizon obliquely; there- 
fore the Sun and Stars always riſe and ſet at 
oblique Angles with the Horizon. Pe 
As one Pole of the World is always in | 
their View, and the other is never ſeen, ſo 
there are ſome Stars which never ſet, and 
'otliers which never riſe in their Horizon,” 
Their Days and Nights are of very die- 
rent Lengths according to the different De- 
clination of the Sun in the en Seaſons of 
_-mtheYur.  - 
In this Oblique Pifition of the 8 tire, 
Aſtronomers ſometimes talk of the lique 
Aſcenſion of the Sun or Stars; and in order 
to obtain a clearer Idea of it, let us again 
conſider the Right Aſcenſion, which is the 
Sun or Star's Dance from that Meridian, 
eobich paſſes thro the WI" N meafured 


on yu Equator. 


x Or 


K 

Or it may be expreſs d thus: The Right 
Aenne is that Degree of the which 
comes to the Meridian together with the 
Sun or Star,” confider'd-in its Diſtoncs from 
the” Point Aries. | 

But the Oblique Aſeenfon is that Degree 
of the Equator. which in an oblique Sphere 
riſes together with the Sun or Star confider d 
in its Diſtance from the Point Aries. 
Note, That in a Right or Direct Sphere 
all the heavenly Bodies can only have Ri gor 
Aſcenſion, and no Oblique Aſcenſion'; be- 
cauſe the ſame Point or Degree of the Equa- 
tor that riſes with them comes alſo to the 


Meridian with them: But in an Obiique 


Sphere there is ſometimes a great deal of 

Difference between the Point that riſes with 

them and the Point that comes with them to 

the Meridian. 

No the Difference between the R; ghe 

Aſcenſion of the Sun or Star, and its 050% 

Aſcenſion is called the  Afenfional Diffe- 

N 

© » Note, Concerning the Stars in the 

cor, that their Right and Oblique aer 
re equal: Therefore the Sun in the 

| 8 — riſing at ſix and ſetting at ſix A po no 

Aſcenſonal Difference : But as he goes on- 

ward from the Equator toward the Winter 

Solſtice, he riſes after ſix; and as he goes 

Nr che Summer he riſes before ſix; and 


| the 
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the Diſtance of bis rijing or ſetting from fix 
a-Chck is a 2a the Aſcenfional Difference. 

| And perhaps tis ſufficient as well as much 
eaſier for a Learner to. remember that the 
Time of the Sun or Star's riſing or ſetting 
before or after ſix a · Clock is called by Aſtro- 
namers the Aſcenſional Difference without 
taking any Notice at all of the Oblique A/- 
. cenfon, which. is neither E to be ap- 
| prehended or remembered. 
Ihe Second DiſtinRion of the Inhabitants 
of the Earth may be made according to the 
Aue Zones, which they inbabit ; this was an 
ancient Diviſion of the Globe. 
I) be Zanes are broad Circles, Gve of which 
cover or fill up the Globe, There are two 
Temperate, two ITrigi or cold, and ae 
Torrid or hot. 
© The Twrid or burning Zen: is alt the 
ſpace that lies between the two Tropics ; 
'twas once counted, uninhabitable, becauſc 
of exceſſive Heat, being ſo near the Sun; 
but later Diſcoveries have found many and 
great Nations inhabiting * Parts ma | 
contain reateſt Africa * 
South De * oy 

The two Frigid nook Zones ane thoſe 
Spaces which are included within the two 
Palar | Circles, with the Pole in the Center, 
at great Diſtance from the Sun, ſcarcely ha- 
* ** reaſon of the Cold. There lies 
Greenland 
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Greenland and Lapiand toward the North 
Pole. The South Pole and Polar Regions 


are undiſcovered, 


The two temperate Zones are thoſe Spaces 
that lie on either ſide of the Globe between 
the Tropics and the Polar Circles, where the 
Sun gives a moderate Heat, and makes thoſe | 
parts moſt convenient for the Habitation of 
Men, All Europe, and the greateſt part of 
Afia, and North America lie in the North 
temperate Zone. 

Note, That the Torrid Zone lying between 
the wo Fropics, every Place in -it has the 
Sun in the Zenitb, or exactly over their 
Heads once or twice in every Year. | 

| Thoſe who live under the Tropic of Can- 
cer have their Winter when the Sun is in 
Capricorn, Thoſe wholive under the Tro- 
pic of Capricorn have their Winter when the 
| Sun is in Cancer, Thoſe who live under 
the Equator have (as I ſaid before) two 
Winters in the Year; tho' indeed there is 
ſcarce any Seaſon can be called Winter with- 
in the Limits of the Torrid Zone. 

Thoſe who live juſt within the Borders of 
the two Frigid Zones, loſe the Sun for twen- 
ty four Honrs together at Miwinter when 

the Sun is in the contrary Tropic: And thoſe 
Places that are nearer and nearer to the Poles | 
loſe the Sun for two, three, four, five, ſix 


Dan; for whole Weeks or Months together 
E at 


5 
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at their Winter, or when the Sun is near the 
Contrary Tropic. 

What is ſaid concerning the Loſs of Light 
a whole Day or Week or Month at Winter 
in either of the frozen Zones, muſt be alſo 
ſaid concerning the gaining a whole. Day 
or Week or Month of Daylight at their 
Summer; and thoſe Parts of the Year are all 

Darkneſs in the Northern frigid Zone, which 
are all Daylight in che Southern. | 

Thus as you go farther Northward or 
 Southward the Continuance of the Sun 
above the Horizon grows longer in their 
Summer; and the utter Abſence of it below 
the Horizon grows longer in their Winter; 
till you come to thoſe Inhabitants (if any 
ſuch there be) who live under the Pole, for 
theſe have half the Year Night, and- half 
the Year Day, as I ſaid before * 
the Parallel Sphere. 
In the two Temperate Zones (as dio in 
the Torrid Zone) there are never quite 24. 
Hours either of Day or of Night together ; 
but when the Sun is in the Equator, all 
Days and Nights are equal: Afterwards their 
Days gradually increaſetill their longeſt Day 
in Summer, and gradually decreaſe till: their 
ſhorteſt Day i in Winter : Tho' thoſe who live 
on the Borders of the Polar Circles. or the 
. Frigid Zones have their 11 of June or 
longeſt Day 1 in Summer near 24 Hours; 3 
their 
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their 11* of December or ſhorteſt Day in 
Winter, but juſt allows the Sun to peep a 
Moment above the Horizon, ſo that . 5 
Night is very near 24 Hours long. 

7 hirdly, The Inhabitants of the Earth may 
alſo be diyided into three forts in reſpe& of 
their Geographical Relation to one another, 
and they are called the Feriæci, the Antzct 
and Antipodes. 

1. The Periæci live under the fame Pa- 
rallel of Latitude on the ſame fide of the 
Globe, but differ in Longitude from Eaſt to 
Weſt 180 Degrees, or juſt half the Globe. 
Theſe have their Summer and Winter at the 
ſame times with one another, but Day and 
Night juſt at contrary times. Note, Thoſe 
who live under the Poles have no Perieci. 


II. The Antæci live under the ſame Meri- 
dian or Line of Longitude, and have the /ame 
Degree of Latitude too, but on contrary 
aides of the Equator, one to the North, 
the other to the South. Theſe have Day and 
Night exactly at the ſame time, but Summer 
and Winter contrary to each other. Note, 

Thoſe who live under the , have no 
Antæci.. 
III. The 5 have (as I may fo en- 
preſs it) the es of the Antæci and 
Periæci join d together, for they live on con- 
trary fides of the Equator, tho in the fame 
W or Diſtance from it; and their 
* 8 Me- 
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Meridian or Line of Longitude is 180 De- 
grees or half the Globe Jifferent, A Line 
paſſing thro' the Centre of the Earth from 
the Feet of the one would reach the Feet of 
the other. They dwell at the full Diſtance of 
half the Globe, and have Day and Night, 
Summer and Winter at contrary times. 

In each of the three laſt Figures, ( vi.) 
VIII, IX and X. you may ſee theſe Diſtin- 
ctions of the Earth's Inhabitants exactly re- 
preſented, = A are Periæci, ſo are C *. 
But 8 Cor Av are Antæci. © , or 
AC, orNS or HR, or n An- 
tipodes to each other. 

The Anpbiſcii,  Heteroſeii and Alu, | 
which are only Greek Names invented to tell 
how the Sun caſts the Shadows of the ſeve- 
ral Inhabitants of the World,” are not worth 
our preſent Notice, W ITY 


"SECT. X. 


The Natural Deſcription of the Earth and a 
Maters on the 7 erreſtrial Globe. 


HE Earth may. be divided into its 

Natural or its Political Parts. The 

one Diſtinction is made by the God of Na- 

ture who created it: The other "by Men 

who inhabit it. 

The Globe or Surface of Ms on which 

we dwell is made u P 3 of two Parts, 
Land 


En 
1 
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Land and Water ; and therefore it is called 
the Terraqueous Glebe, Each of theſe Ele- 
ments have their various Parts and: Sub- 
diviſions, which are as variouſly- deſcribed 
on artificial Globes or Maps. | 

The Land is called either an lian a 
Continent, a Peninſula, an Iſthmus, a Pro- 
montory, or a Coaſt, See the plain ö 
tion of all theſe Fig. XIII. 

An . is a Country or Portion of Land, 
compaſſed about with Sea or other Water, 
as Great Britain, Ireland in the Britiſh 
Seas; Sicily, Crete, Cyprus, &c. in the Me- 
diterranean Sea ; ; the Iles of Wight, of An- 
gleſy, of Man near England : nr: are 
_ alſo IMands in Rivers, 

A Continent, properly ſo called, is a lives: 
Quantity of Land in which many great 
Countries are joined together, and not ſepa- 
rated from each other by the Sea, ſuch are 
Europe, Affa, Africa. This is ſometimes 
called the Main-Land, 

A Peninſula is a part of Land almoſt in- 
compaſſed with Water, or which is almoſt 
an Iſland: Such is the Morea which joins to 
N ſuch is Denmark as joining to Ger- 

many, and Taurica Cher ſoneſus joining to Lit- 
tle Tartary near Muſcovy ; and indeed Africa 
is but a large Peninſula joining to Aa. 

An Tfhmus is a narrow Neck of Land 


between two deus, joining a Peninſula to 
E 3 | the 
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the Continent, as the Iſthmus of Daren or 
Panama which joins North and South Ame- 
rica: The Iſthmus of Corinth which joins 
the Morea to Greece: The Iſthmus of Sues 
which joins Africa to 70 
A Promontory is a Hill or Point of Land 
ſtretching out into the Sea: It is often 
called a Cape, ſuch is the Cape of Good Hope 
in the South of Africa; the Land's End 
and the Lizzard Point are two Capes at the 
Weſt of England; Cape Finiſterre on the 
Weſt of Spain, &c. | | 
A Coaſt or Shore is all that Land that 
borders upon the Sea, whether it be in Iſlands 
or Continents : Whence it comes to paſs that 
failing near the Shore is called Coating. 
That Part of the Land which is far diſtant 
from the Sea is called the Inland Country : 
Theſe are the Diviſions of the Land. 
The Vater is divided into Rivers or Seas. 
A Rrver is a Stream of Water which has 
uſually its Beginning from a ſmall Spring 
or Fountain whence it flows continually 
without Intermiſſion, and empties itſelf 
into ſome Sea, But the Word Sea implies 
a a larger Quantity of Water, and is diſtin- 
guiſhed into Lakes, Gulfs, Bays, Creeks, 
Straits, or the Ocean. 
The Oceanor the Main Sea is a vaſt ſpread- 
ing Collection of Water, which is not di- 
vided or ſeparated by Lands running be- 
| | tween: 
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tween: Such is the Atlantic or Weſtern 
Ocean between Europe and America: The 
Eaſtern or the Indian Ocean in the Eaſt-In- 
dies: The Pactfick Ocean or South Sea, on 
the Weſt fide of America, &c. 

Note, The various Parts of this Ocean or 
Main Sea that border upon the Land are 
called by the Names of the Lands which 
lie next to it: So the Britiſh Sea, the Irifh 
Sea, the Ethioptan Sea, the French and 
Spaniſh Seas. | 

A Lake is a large Place of Water inclo- 
ſed all round with Land, and having not any 
viſible and open Communication with the 
Sea: Such are the Caſpian Sea or Lake in 
Ala; the Lake Zaire in Africa, (as ſome 
Maps deſcribe) and many others there are 
in Europe and America, and eſpecially. in 
Sweden and Finland, and on the Weſt of 
New England : ſuch alſo. is the Lake or Sea 
of Tiberias in the Land of Canaan, and the 
Dead Sea there, which we read of in 
Scripture. 

A Gulf is a Part of the Sea that is almoſt 
incompaiſed with Land, or that runs up a 
great Way into the Land. | 

If this be very large tis rather called an 
Inland Sea: Such is the Baltick Sea in Swe- 
den, and the Euxine Sea between Europe and 
Ala; - the Agean Sea between Greece and 
Laſer Afia ; and the Mediterranean Sea be- 

a E 4 teen 
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tween Europe and Africa, which is often 
in the old Teſtament called the Great Sea.” 

If it be a leſs Part of the Sea thus almoſt 
incloſed between Land, then it is more 
uſually called a Gulf or Bay : ſuch is the 
Gulf of Venice between Italy and Dalamatia ; 
The Arabian Gulf or the Red Sea between 
Aſia and Africa: The Perſian Gulf between 
Arabia and Perſia: The Gulf or Bay of 
Finland in the Baltick Sea ; and the Bay of 
Biſcay between France and Spain. 

If it be but a very ſmall Part, or as it were . 
an Arm of the Sea that runs but a few Miles h 
between the Land, it is called a _ a 
Haven, a Station, or a Road for-Ships; a 
Milford Haven in Wales ; Southampton Hs. 
ven in Hampſbire, and many more in every 
Maritime Country. 

A Strait is a narrow Part of the Ocean 
lying between two Shores, whereby two Seas 
are joined together, as the Sound which is the 
Paſſage into the Baltick Sea between Den- 
mark and Sueden: The Helleſpont and Boſ- 
phorus, whichare two Paſſages into the nee 
Sea between Romania and the Leſſer 


The Straits of Dover between the Bas 


Channel and the German Sea; and the Straits 
of Gibraltar between the Atlantick and the 
Mediterranean, though the whole Mediter- 
ranean Sea is ſometimes called the Straits. 


l 
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If we compare the various Parts of the 
Land with thoſe of the Vater, there is a 
pretty Analogy or Reſemblance of one to 
the other. The Deſcription of a Continent 
reſembles that of the Ocean, the one is a 
vaſt Tract of Land as the other is of Water. 
An land incompaſſed with Water reſembles 
a Lake incompaſſed with Land. A Peninſula 
of Land is like a Gulf or Inland Sea. A 
Promontory or Cape at Land is like a Bay or 
Creek at Sea; and an Mbmus, whereby two 
Lands are joined, has the ſame Relation to 
other Parts of the Earth as a Strait has to 
the Sea or Ocean. 

Let us now take Notice by what . 
the various Parts of Land or Water are de- 
ſeribed in a Globe or Map, and in what man- 
ner they are repreſented. See Fig. XIII. 

Sea is generally left as an empty Space, ex- 
cept where there are Rocks, Sands, or Sbelves, 
Currents of Water or Wind, deſcribed. 

Racks are ſometimes made like little point- 

ed things ſticking up ſharp in the Sea. Sands 
or Shelves are denoted by a great heap of 
little Points placed in the ſhape of thoſe” 
Sands, as they have been found to lie in 
the Ocean by ſounding or fathoming the 
Depths. Currents of Water are deſcribed by 
ſeveral long crooked parallel Strokes imita- 
ting a Current. The Courſe of Winds is 
repreſented by the Heads of Arrows point- 
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ing to that Coaſt toward which the Wind 
blows. 

The Landis divided or diſtinguiſhed from 
the Sea by a thick Shadow made of ſhort 
ſmall Strokes to repreſent the Shores or Coafts, 
whether of Iſlands or Continents, Gc. and 
it is uſually filled with Names of Kingdoms, 
Provinces, Cities, Towns, Mountains, Fo- 
reſts, Rivers, &c. which are deſcribed in 
this manner, (v/2z.) 

Kingdoms or Provinces are divided from 
one — by a Row of ſingle Points, 
and they are often painted or ſtained with 
diſtinct Colours. Cities or great Towns are 


made: like little Houſes with a ſmall Circle 
in the middle of them. Lefſer Towns or 


Villages are marked only by ſuch a ſmall 
Circle. Mountains are imitated in the 
Form of little riſing Hillocks. Foreſts are 
repreſented by a Collection of little Trees. 
Small Rivers are deſcribed by a ſingle, crook- 
ed, waving Line ; and larger Rivers by ſuch 
a weaving or curling double Line made ſtrong 
and black. The Mouths of large Rivers, 
where they empty themſelves into the Sea, 
are repreſented ſometimes as Currents of Wa- 
ter, by ſeveral parallel crooked Lines. 

I I ſhould add this alſo, That in Terreſtrial 
Globes you find the Mariner's Compaſs figur d 
in ſeveral Parts, and the Lines of it are 


drawn out to a great Length toward all 
Parts 


Set. 11. Geagraphy and Aſtronomy. 61 
Parts of the World on purpoſe to ſhew how 
any Part of the Earth or Sea ſtands ſituated 
with regard to any other Part; and this is 
called its Bearing, by which you may know 
what Places bear Eaſt, Weſt, North or South 
from-the Place where you are, or at what 
other intermediate Points of the Compaſs 
they lie. The North is generally deſcribed 
by a Flower de Luce, and the Eat r 
by a Cres. | 
Globes are generally ſo formed as to have 
the North Pole juſt ſtanding before the Face: 
Then the Eaſt is at the right Hand, and the 
Weſt at the Left: And thus uſually the 
Names and Words are written to be read 
from the Weſt to the Eaſt, This is alſo ob- 
ſerved in large Maps, and it-ſhould be the 
ſame in ſmall ones; for when a Map of 4 
Country is drawn in any other Form, fo that 
the North does not lie juſt before us, and the 
Eaft to our right Hand, it gives great Con- 


fufion to the Learner, and ſometimes con- 


founds the Eye and Imagination even of 
Perſons ſkill'd in Geography. 5 


SECT. XL 
Of Maps and Sea Charts. 


* Hough nothing can repreſent the Hea- 
vens or the Earth in their natural 
Appearances ſo exactly as a Gobe, yet the 
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tuo Hemiſpheres either of the Heavens or of 


the Earth may be repreſented upon a flat or 
Plain Surface, which are generally called 


Projection: of the Sphere. 
If you ſuppoſe a Globe to be cut in Halves 


Juſt at the Equator, and each Hemiſphere 
repreſented on a Plane, tis called a Projection 


of the Globe upon the Plane of- the Equator, 
Then the Equinoctia! Line will be the 
Circumference; and the two Poles of the 


World will be the Centres of thoſe two 
Projections, and all the Meridian Lines will 


be ſo many ſtrait Lines or Semidiameters 
meeting in the Centre. This is the moſt 


common Method of repreſenting the Celeftial 


Globe and the Stars. | 

If the Globe be cut aſunder at the Hori- 
zon of any particular Place and thus repre- 
ſented on a Plane, it 1s called the Prejection 
on the Plane of the Horizon. Then the 


- Zenith and Nadir will be the Centres of 


thoſe Projections, and the Horizon is the 


"Cireumference. The two Poles will be 


laced at ſuch a Diſtance from the Circum- 
ference as the Pole of the World is elevated 
above the Horizon of that Place; and the 
Meridian will be repreſented as curve Lines 
meeting in the Pole Point, excepting, only 
that Meridian that paſſes through the Ze- 


nith which is always a right Line, This is 
a more uncommon Projection of the 


8 phere, 
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Sphere, though 'tis much uſed in Diai- 
lin 

he moſt uſual Way of deſcribing the 
Earthly Globe on a Plane, or a Map, is to 
ſoppole the Globe cut in Halves about the 

firſt Meridian at the Iſland Fero or Teneriff. 
This is a Projection on the Plane of the Me- 
ridian : Then the firſt Meridian will deter- 
mine the Circumference : The Pole Points 
will ſtand in the upper and lower parts of - 
that Circle, and the other Meridians will be 
curve Lines meeting in the Pole Points, ex- 
cept that which paſſes through the Centre of 
the Projection, which is a right Line. 

Here the Equator will be a ſtrait Line 
or Diameter croſſing all the Meridians at 
right Angles, and at equal Diſtances — 


the two Poles. 


Here the two Tropics of Cancer and Ca 
1 pricorn are drawn at their proper Diſtances 
of 23 Degrees from the Equator; and the 
two Polar Circles at the fame Diſtance. from 
the Poles. 
In this Projection the Ecliptick is Loge 
times a ſtrait Line cutting the middle of the 
Equator obliquely in each Hemiſphere, and 
ending where the two Tropics meet the Me- 
ridian: But ſometimes the Eclipticł is drawn 
as a curve Line or an Arch beginning where 
the Equator meets the Meridian, and car- 
ried upward juſt to touch the Tropic of 
Can- 
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Cancer in one Hemiſphere, and downward to 
touch the Tropic of Capricorn in the other, 
Tis in this Form the Maps of the World 
are generally drawn in two large Hemi- 
eres. 2 «ff; f 
Note here, That it is impoſſible to repre- 
ſent a ſpherical Body exactly in its due Pro- 
portion upon a Plane ; and therefore the arti- 
ficial Meridians or Lines of Longitude, Paral- 
lels of Latitude, &c. are placed at ſuch diffe- 
rent Diſtances by certain Rules of ' Art, and 
the Degrees marked on them are often unc- 
qual; but ſo drawn as may moſt commodi- 
; ouſly repreſent the Situation of the ſeveral Parts 
of the Earth with Regard to one another. 
The Meridian or Circumference of theſe 
Circles is divided into four Quarters, and 
each mark'd with go Degrees begianing from 
the Equator and proceeding toward the 
Poles. Theſe Figures or Numbers ſhew the 
Latitude of every Place in the Earth, or its 
Diſtance from the Eguator; and at every 10 
Degrees there is a Parallel of Latitude drawn 
. on purpoſe to guide and direct the Eye in 
© ſeeking the Latitude of any Place, 
T be Equator of each Hemiſphere is di- 
vided into 180 Parts, which makes 360 in 
the whole: And the ſeveral Meridians or 
Lines of Longitude, cutting the Equator at 
every 10 Degrees guide and direct the Eye 
to find the Longitude of any 9 
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As the Equator, the ſeveral Lines of Lon- 
gitude, of Latitude, &c. can't be repre- 
ſented on a Plane exactly as they are on a 
Globe; fo neither can the | ſeveral Parts of 
| the World, Kingdoms, Provinces, Iſlands, 
and Seas be repreſented in a Map exactly 
in the ſame Proportion as they ſtand on a 
Globe. But as the Diviſions of Degrees in 
a Map are bigger or leſs, ſo the Parts of the 
Land and Sea are repreſented there bigger 
or leſs in a moſt exact Proportion to thoſe 
Lines of Longitude and Latitude amoug 
which they are placed. 
Therefore though the Length or Breadth, 
or Diſtance of Places on a Map of the World 
cannot be meaſured by a Pair of Co 
as they may be on a Globe, yet you may 
count the Namber of Degrees to which 
ſuch Lengths, Breadths or Diſtances oor- 
reſpond, and thereby you may their 
real Dimenſions ; though not always fo well 
as on a Globe; of which hereafter. 
Thus much ſhall ſaffice concernin 
that repreſent the Mlule World or the Globe 
of Earth and Water, Let us next conſider 
thoſe Maps which repreſent particular Parts 
of the World, Kingdoms or Provinces, theſe 
are generally drawn in a large Square, and 
are to be conlidered as Parts of a wi oven 
on the Plane of the Meridian. 
From the Top to or toward the he Bottom of | 
the 
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the Square are drawn Meridians or Lines of 
Longitude; and the Number of Degrees of 
Longitude are divided and marked on the 
upper and undermoſt Line of the Square, 

From Side to Side are drawn Parallels of 
Latitude, and the Degrees of Latitude are 
marked on the two Side Lines. 

Thus you may eaſily find on a Map what 
is the Longitude or Latitude of any Place 
given, or you may find the Point where any 
W ſtands or ſhould ſtand, when the true 

Longitude and Latitude of it are given. 

Note, In ſuch Maps of particular Coun- 
tries the Longitude is not always reckoned 
from the int Meridian, as Fero or Teneriff, 
but oftentimes tis reckoned from the Chief 
City of that Kingdom, which is deſcribed 
in * Map, as I have intimated before. 

« Obſerve farther, That though in Globes 
and Maps of the whole World the Langi- 
tude is reckoned form the Veſi toward the 
Eaft, yet in ſmaller Maps tis oſten reckoned 
both Ways, as Briſtol is 2 2 Degrees of Weſ- 
tern Longitude from London, Amſterdam 
has near 5 Degrees of Eaſtern Longitude. 
Note alſo, That when a ſmall Country 

is repreſented i in a large Map, the Lines of 
\ Longitude and Parallels of Latitude are 
drawn not merely at every 10 Degrees, as in 
the Globe, but ſometimes at every. 5 De- 
grees, and ſometimes at every ſingle * 
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Let it be obſerved alſo in large Maps, 
that deſcribe any particular Country or Pro- 
vince, as a fingle or double crooked waving 
Line ſignifies a River when it is made ſtron 
and black; ſo a Publick Road is deſcribe 
by a fingle or a double Line drawn from 
Town to Town, not quite ſo curled nor 
ſo ſtrong as a River is, but ſtrait or wind- 
ing as the Road itſelf happens. And where 
the Roads lie through a broad Plain or great 
-Common without Houſes or Hedges, they are 
ſometimes deſcrib'd by a double Row of Points. 
As Villages and ſmaller Towns are de- 
ſcribed by a little Circle or ſmall round o 
in Maps of larger Countries; where the 
Cities are repreſented by the Figure of a 
Houſe or two with a Spire or Steeple ; ſo 
in Maps of ſmaller Countries or Provinces 
the little Towns and Villages are deſcribed 
by the Figure of a Houſe'or two, and great 
Towns or Cities are marked Une ſeveral 
Buildings put together in Proſpect, or elſe 
the naked Plan of thoſe very Towns or 
Cities is drawn there and diſtinguiſhed ac- 
cording to their Streets. 
I proceed now to conſider Sea- Charts, 
As Maps are drawn to deſcribe particular 
Counttien by Land, ſo a Deſcription; of 
Coaſts or Shores and af the Seas for the Uſe . 
of Mariners is called a Sea-Chart, and it dif- 
fers from a Map * theſe Particulars. 
| J. 
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the Lines of Latitude are alſo ſtrait Parallels 
croffing the Meridians at right Angles. This 
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I. A Map of the Land is full of Names 
and Marks deſcribing all the Towns, Coun- 


tries, Rivers, Mountains; &c. but in a. Sea- 


hart there are ſeldom any Parts of the Land 

marked or deſcribed, beſides the Coaſts or 

Shores and the Sea Ports, the Towns or 

Cities that border upon che Sea, and the 

Mouths of Rivers. 

II. Ina Map the Sea is left as an 
except where the Lines of Lon 


gitude 


and Latitade, Sc. are placed: But in Sea- 


Charts all the Sholes or Sands, and ſhallow 
Waters, are marked exactly according to 
their Shape, as they have been found to lie 
in the Sea by ſounding the Depth in 8 
Fare of them. 

III. In Sea-Charts, the Meridians are of- 
ten drawn in ſtrait and parallel Lines, and 


is called Mercators Projection; and the 
Points of the Compaſs are frequently repeated 
and extended through the whole: Chart in a 
maltitade of crofſing Lines *, that whereſo- 
ever the Mariner is upon the Sea he may 
know toward what Point of the Compaſs he 


muſt ſteer, or direct his Veſſel to carry it to- 


ward any particular Port; and that we may 
be able 8 ſee with one caſt of an Eye the 
various Bearings of any Port, Coaſt, Iſland, 
Cape, &c. toward each other. IV. 


Fer Marginal Note, Probl. X. Set, XIX. 
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IV. The Seca ĩs alſo filled in Sia · Charts with 
various Numbers or Figures which denote the 
Depth of Water, and ſhew how many Fathom | 
the Sea is in thoſe: Places where tlie 
Number ſtands. Theſe are called Soundings. | 
V. In Sea- Charts there is not ſuch Care 
taken to place the North Parts of the World 
always directly upright and before the Face 
of the Reader; but the Coaſts and Countries 
are uſually de ſcribed in ſuch a Poſition as 
may afford the fitteſt Room to bring in the 
greateſt variety of Shores and Seas within 
the Compaſs: of the ſame Chart; whether 
the Eaſt, or Weſt; or North, be 8 di- 
rectly before the Reader. 
Here let it be noted that as Geography ta- 
ken ſtrictly and properly is a Deſcription of 
Land, ſo a: Deſcription of Water or Sea is 
called Hydrography ; and as thoſe who de- 
ſcribe the Land on Maps are properly called 
Geographers, ſo thoſe who draw the Sea- 
Charts ate often called  Hyarographers, 


SE CT. XII. 


en Political Diviſions of the Barth regre- 
Nen on the Globe. 


HUS we haye finiſhed the natural 

Diviſions of. the Surface of the Earth; 

vpe come now to conſider how it is divided 
- — by Men "F inhabit it, 8 
2 In 
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In this Senſe it is diſtinguiſh'd into -fouT 
Quarters, - into. Empires, Kingdoms, States, 
Commonwealths, Principalities, Dukedoms, 
Provinces, Counties, Cities, Towns, Wün- 
ges. Sc. 

The Earth is firſt divided into folr chief 
Parts or Quarters, which are called Maree, 
Afia, Africa, and America. 

Europe is divided from Africaand W 
ded on the South fide by the Mediterranean. 
Sea. On its Eaſtern fide it is divided from 
Ala by a Line drawn on the Eaſt ſide of 
Candia or Crete paſſing up the Ægean Sea 
and through the Propontis into the Euxine 
or Black Sea, and from thence through the 

Sea of Zabaique by the River Don or Ta- 

nais, and thence through Muſcouy, (as ſome 
will have it) to the River Oby running into 
the Northern Ocean. It is alſo bounded on 
the Weſt fide by the We eftern or New 
Ocean. 55 
Ala is alſo bounded on the North by the 
Northern frozen Seas : On the South by the 
Indian Ocean: On the Eaſt it includes China 
and the Oriental Iſlands : But on the North 
Eaft its Bounds are unknown, for Travellers 
have not yet been able to determine whether 
thoſe Eaſtern Parts of Great Tartary mayn't 
be joined to ſome unknown Parts of Nerth 
America. g | 


FO 
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Africa is à large Peninſula joining to 
Afa by a little Neck of Land at Egypt, 
bounded on the North by the Mediterranean 
Sea: On the Weſt by the Atlantic and E- 
thiopick Oceans: On the North Eaſt by the 
Red Sea; and on the South and Eaſt by the 
Southern and Indian Oceans. 
America was unknown to the Ancients till 
found out by Chriſtopher Columbus, a little 
above two hundred Years ago. It is called 
in general the Weſt-Indies. It lies almoſt 
three thouſand Leagues to the Weſtward 
from Europe and Africa on the other ſide of 
the Atlantick and Etbiopic Seas : It is made 
up of two large Oontinents, divided by a 
narrow Neck of Land into two Parts ; the 
one is called North America or Maxicens, 
the other South America or Peruana. © on 
Let us treat briefly of eich to theſe in 


their Order. 


SECT. XII. 


o EUROPE d its ſeveral Countries 
and Kingdoms. | 


HE chief Countries of which Eur OPE 
is 'compoſed may be diſtinguiſhed in- 
to the Northern, the Middle, and the Stern 


Parts. 


I. The Northern Parts are the Bei Ves 
Denmark, Norway, Sweden, Aen. and 
— "299. "ER The 


a 


— 
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The Britiſh Jes are Great Britain and 
Treland, Great Britain contains the two 
Kingdoms of England and Scotland, whioh 
were lately united into one. The chief 
City of England is London, and Edinburgb 
is the chief in Scotland, as Dublin is in 
Treland. Note, that Wales is reckoned a 
Part of England, tho' they * a diffetent 
Language. 

Denmark is a ſmall Ringdom on the North 
of Germany made up of one Peninſula, and 
ſeveral lands in the Baltick Sea; its chicf 
City is Copenhagen, which ſtands in the larg- 
eſt of thoſe Iſlands, i 

The Kingdom of Narway (which Lies all 

bordering on the Weſt of Sweden) 
bas its chief Town Drontbeim; this toge- 
ther with the Iſle of Tceland far diſtant in 
the Northern Sea is under the Government 


of the King of Denmark. 5 


Sweden is one of the Northern Kingdoms 
which almoſt incompaſſes the Baltick Sea : 
Its chief City is Stochbolm. That Part of it 
that lies on the Eaſt fide of the Baltic is 
called Finland, Livonia, &c. and the South- 
ern Part on the Weſt fide next to Denmark 
is called Got hland. | 

All the North Eaſt Part of Europe is 
Ruſſia and Muſcovy under the Government of 
the Czar, whoſe Capital City is Moſcowo. 
His Conqueſts have lately joined Livonia 

to 
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to his Bons which before belonged to 
Sweden, and there he has built the City 
Petersburg. — 

Lapland is a cold ſavage Country that lies 
on the North of Sweden, and belongs to three 
Princes, (vi2,) the Dare, the Suede, and 
the Muſcovite. 

Note, That Norway, Lapland and Swe- 
den, were once all compriz'd under the geno· 
ral Name of Scandinavia. 

II. The Middle Parts of Europe are France, 
Germany, Poland, N ungary, and Little 
Tartary. 
France lies juſt couthwant of E ngland 3 
its Northern Coaſt is waſhed by the Engl 
Channel; its Weſtern Shores. by the Atlan- 
tick Sea ; and its Southern by the Mauer- 
raneen : Its chief City is Paris. 

Before I proceed to Germany, tis * 
to mention a long Row of diſtinct Govern- 
ments which lie on the Eaſt of France. and 
divide it from Germany and Tah. Theſe 
are the ſeven . United Provinces, the ten 
Spaniſh Provinces, the Dukedom of Lor- 
rain, the Countries of Sera Sayyy 
and Piedmont. + 8 

The ſeven United Provinces are called by 
the name of Holland, becauſe that is the 
biggeſt of them. They are a moſt-conſiders 
able Commonwealth, and their chief Cities 


are * Rotterdam, Leden, Urrecls, © 
&. 3 South 
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Southward of this lie the ten Spaniſh Pro- 
vinces, or the Low Countries or Netherlands, 
which are called 'by the name of Flanders, 
becauſe that is the largeſt of them: They 
have belonged to the Kingdom of Spain for 
ſome Ages; but they are now under the 
Emperor of Germany; their chief Cities 


- are Bruſſels, Antwerp, Louvain, An 
Namur, Ghent, &c, © 


Leros lies to the South of Flanders, . 


is governed by a Duke: Its chief Town i 18 


Nancy. 

Suaitzerland | is the next : 'Tis a « fas Re- 
publick divided into thirteen Parts, com- 
monly called the Sw1iſs-Cantons, (viz.) Zu- 
rich, Bern, Brafil, Lucern, &c. Their Al- 

lies are the Griſons, the Valtoline, &c. The 
Commonwealth of Geneva might alſo be 
mentioned here, which is a very ſmall but 
free Sovereignty, and maintains its Rights, 
- beeauſe none of its Neighbours will let the 
others ſeize and profleſs it, 

The Dukedom of | Savoy and Piedmont 
borders upon the South of Switzerland, 
and reaches to the Mediterranean Sea: Its 
chief City is Turin ; its Duke is * made 
King of Sardinia. 


I proceed now to Germany, which ſtands oo” 


in the very Heart of Europe; tis called an 
Empire, and its chief City where the Em- 
peror dwells is Vienna: But there are in it 


many 
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many leſſer Governments, ſuch as Dukedoms, 
Marquiſates, Biſhopricks, and ſeveral free 
Towns or Cities that have ſome Dependence 
upon the Emperor, but yet are. little Sove- 
reignties within themſelves, - - 

The moſt conſiderable of - theſe is the 
Dominion of the Arch-duke of Auſtria, 
who is King of Bobemia and Hungary, and 
is generally choſen "Emperor." The nine E- 
lectorates are next in Honour, which are ſo 
called becauſe their Governors are Electors 
by whom the Emperor of Germany is choſen. 
Their Names or Titles are theſe. (i.) The 
Archbiſhop - of Mentz. {(2.) The Archbi- 
ſhop of Triers or Treves. (3-) The Arch- 
biſhop of Cologn. (4.) The King of Bobe- 
mia. (5.) The Duke of Bavaria. (6.) The 
Duke of Saxony. (7.) The Marquis of 
Brandenburg, now King of Pruffia. (S.) 
The Prince Palatine of the Rhine. (g.) The 
Duke of Brunſwick and Lunenburg, who is 
alſo King of Great Britain. Beſides all 
theſe there are many ſmall Principalities go- 
verned by Secular or Eccleſiaſtical Powers, 
= are too numerous to be reckoned up 
here ©. 

Poland is a hm Kivilion: lying to the 
Eaſt of Germany: It comprehends alſo the 
large Province of Lithuania: The chief 
Cities of this Kingdom are Warſaw and 
eee 1 might here mention the — 
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of Pruſta, which ſome Years paſt has been 
dignified with the Name of a Kingdom: It 
is ſituate Northward between Germany and 
Poland. The King refides at Berlin in 
Brandenburg. 

Hungary is a Kingdom which lies juſt South 
of Poland, its chief Towns are Presburg 
and Buda: It has been in a great Meaſure 
under the Government of the Turks; but it 
now belongs to the Emperor of Germany. 
Little Tartary, which is alſo called Crim 
Tartery is a ſmall Country lying to the Eaſt 
of Palau and ſtretching along on the North 
ſide of the Euxine or Black Sea. 

HI, We goon now to the Southern Parts 
of Europe; and theſe are Spain, Italy, and 
the European Dominions of the Tur. 

Spain is the moſt Southern Kingdom of 
Europe, a large Country; its Capital City 
Madrid ſtands in the 22 of it: On the 
Weſt ſide of it lies the of Portu- 
gal bordering all along upon it; twas once 
a part of but now is ſubject to a di- 
ſtinct King: Its chief City is Lisbon. 

Tah is a large Peninſula in the Mediterra- 
nean Sea, and contains various Governments 
in it, (viz.) Mama, Modena, Parma, 
Lucca, Genoa, &c. but the moſt noted and 
remarkable are theſe five, Venice, Milan, 
Florence or Tuſcany, Naples, and the State of 
the Charch, which is the Dominion of the 

Pope, whoſe chief City is Rome, In 
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In the South Eaſt Part of Europe lies the 
famous Country of Greece, which contains 
the antient Provinces of Macedonia, Theſ- 
alia, Achata, &c. with the Towns of 
Theſſalonica, Philippi, Athens, Corinth, &c. 
and the Peninſula of Peloponneſs us, now cal- 
led the Morea; but all theſe t —_ 
the more Northern Provinces o | 
nia, Walachia, Bulgaria, 1 3 are 
now almoſt intirely under the Dominion of 
the Turk, whoſe chief City is Cunſtantina- 
pie, fituate at the Mouth of the Euxine 
Sea. All this is called Turkey in A 

Thus have we gone threugh the Nortbern 

and Middle, and Southern Countries of Eu- 

But it may be to mentian alſo 
2 of che chief Iſlands of this Part of 
the World, as well as the Mountains of 
Europe and its Rivers, 

Near to rah, France and Spain lie ſeve- 
ral Iſlands in the Mediterranean Sea; ſuch 
as Majorca, Minorca, Ivica, Corfica, Sar- 
dinia, Sicily and Malta, which belong to 
different Princes, 


On the Eaſt fide of Greece is the ZEgean 


Sea, or Archipelago, in which are many 


ſmall Iſlands, and Crete a large one: On 
the Weſt fide of Greece is the Gulph of 
Venice, or the Adriatick Sea, in which-alſo 


there are ſeveral fmall ſands, as "20998, 
Cpbalbnia, Zant, &c. 8 


N * 
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Divers other Jes there are which are in- 
.cluded in Europe; as the Ile of 3 of 


Anley, of Wight, Ferſey, Guernſey, &c 


Which belong to neland : The Hebrides on 
the Weſt of Scotland, the Orcades, and 
Scherland Ifles on the North: Some in the 
Balrick Sea which belong to Sweden and 
Denmark: The Azores or Weſtern Iflands 
in the Atlantick See, which are under the 
King of _— And ſeveral others of lels 
Note. 

Some of the noch remarkable n 
in Europe are, (1.) The Alps between France 
and Kah. (2.) The Apennine Hills in Italy. 
(3-) The Pyrenean Hills between France and 
Spain. (4.) The Carpathian Mountains in 
the South of Poland. (5.) The Peak in 
Darbyſhire in England. (6.) Plinlmmon in 
Wales, &c. Beides ſeveral Yolcano's or 
Burning Mountains, as Veſuvius and Strom- 
boli. in Naples, Mount tna, now called 
Mon- Gibel in the Iſland of Sicily, and Mount 
Hecla in the cold Iſle of Iceland. | 

The principal Rivers of Note in Europe 
are the. Thames and the Severn in England; 
the T. ay in Scotland; the Shannon in Ireland ; 
Tagns 1n Portugal and Spain; the Po and 
Aber i in Italy; the Weiſel or Viſtula in Po- 
land. In Germany the Elbe and the Oger, 
the Rhine and the Danube. In Francs the 
Sein and the Rhone, In Mo oſcovy the Dor 
and the Volga, | The | 
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The Danube and the Volga are the largeſt 
Rivers in Europe, the Danube running 


through all Germany and Turkey into the 


Euxine or Black Sea; and the Volga 


(which ſome Writers attribute to Aa, be- 
cauſe) though it runs through a great Part 


of Moſcovy, yet it — — into 05 
. Sea. 
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Of A 87 1 A, and its 8 Countries. and 
©... Kingdoms. 


' ” * 


Parts, (ig.) Ti urkey, Perjia, India, 
Ching and Tartary. © | 

The Dominion of the Turks in, Ala con- 
tains ſeveral Countries in it, ix.) Natoha, 
Paleſtine, Arabia, Georgia, &c. | 


1. Natolia or As Minor, which is 4 
Peninſula between the Euvine Sea and the 


Miditerranean, where lay the ancient Coun- 


tries of Galatia, Cappadocia, Pontus By- 


thima, Lyconia, Cilicia, Phrygia, Pam. 
phylia, &c. through which the Apoſtle Paui 
travelled and made many Converts there. 
Here were the ſeven famous Churches of 
Ala, to which the Epiſtles were written in 
the ſecond and third Chapters of the Reve- 
lations, (viz,) Epbeſus, Smyrna Sardis, &c. 
many of them are now called by different 


Names: 


$7 A may be divided into theſe five 


- 
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- 
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led Armenia Major. are Northern Provinees 
belonging to the Turks, that lie between the 
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Names: But Smyrna is one of the chief Cities 
in the whole Country. 

2. Paleſtine or the Holy Land, and all the 
adjacent Countries, of Syria, Chaldea, Me- 


| * &c. The chief Towns in it now 


; Scanderoon or Alexandretta, 


— or Babylon, Danſe, Feruſalem, | 
Kc. 


3. Arabia which antiently was divided 
into Arabia the Happy, Arabia the Deſart, 


and Arabia the Stony, lying all between the 


Perfian Gu F and the Read Sea : The chief 
Towns of it are Mecca, Medina, &c. 
4. Georgia and Tur komania formerly cal- 


Euxine and the Caſpian Sea. | 
Perſia a large Empire lies Eaſtward from 
Turkey between the Caſpian and Indian Seas: 


by, the 


Its Capital City is Ipaban. 


India is divided in two Parts 


River Ganges, India on this ſide the Gan- 


ges contains the biggeſt Part of the Empire 
of the Great Mogul, whoſe chief City is 
ra. In a Peninfu a or large Promontory 


jn this Part of India are various Settlements 


of the European Nations, as at Fort St. 


George, Tranquebar, Goa, Kc. Beyond the 


River Ganges lies another large Peninſula, 


which contains the Countries of Pegu, 


Eaſt- 


* Tunguin, Cocbincbina, &c. 


Eaſtward of all theſe lies the Empire of 
China, a large and a polite Nation, whoſe 
chief City is Pekin. Theſe Countries laſt 
named are called in general the Eaſ-Indies. 
| Great Tartary takes up all the Northern 
Part of Ha. That which borders upon 
Mſcovy is often called Meſcovy in Afia 
The whole is a ſavage, unpoliſhed and un- 
known Country as to the Parts as well as 
the Inhabitants of it; and how far it reaches 
to the Nortb. Eaſt no Man in this Part * 
the World can inform us. 

There are Multitudes of Wands which 
belong to Aja, the chief of which ate 
Japan, Borneo, Celebes, Juva, Sumatra, 

. the Philippine 72 the Malve 

s, &c. all theſe in the Eaſtern Ocean, and 
2 264 in the Mediterranean. 

The moſt remarkable Rivers are en 

and Euphrates in Tur key, Ganges and Indus 
in India, whence the whole Conntry' oon 
its firſt Name. 
The chief Mountains are Inaus, Caus 
caſus, Ararat, which are but different Parts 
of the long Ridge of Hills which runs 
through Aa from the Weſt to the Eaſt, 
and is called by the antient * Name 
| of Mount Taurus. 


8 E C T. 
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> ICT. XV. 


- Of AF RICA and its Divifons. 


- FRICA is the third Quarter of the 
World: It may be divided into the 

following - Territories, Egypt, Barbary, Bil- 
dulgerid, Zaara, Nigritia, Guinea, NM. 
| AAA ue and Ethiopia. 255 

Egypt lies to the North Eaſt and joins on 
to An; the chief Cities are Grand Cairo 
and Alexandria. 5 

Barbary is a long Country, it compre- 
| hends moſt part of the ancient, Mauritania, 
or the Country of the Moors ; it lies along 
the Coaſt of the Mediterranean Sea: Its 
chief Towns are: Fez, Morocco, Mechaneſs, 
Salley, Tangeir,: Ceuta * Agier, Tunis, 7 71 

li and Barca. 

Bilaulgerid or the antient Numidia Thins 
its chief Town Dara; it lies South and 
South-Eaſt of Barbary unleſs it be reckened 
a Part of it. 

Zaara comes next; it's a Deſart Inland 
Country and much unknown. 80 is Nj. 
gritia or the Land of the Negroes which 


ſies to the South of Zaara; as Guinea is 


ſituated in the South of Nzgritia. The Tooth 
or Ivory Coaſt and the Quaque Coaſt, and 
the Gold Coaſt are ſeveral Diviſions of Gui- 


nea well known to Mariners, 
OTE | Nubia 
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Nubia lies South ward of Egypt, as Ab. 
nia does to the South of Nute, both near 
the Coaſt of the Red Sea. - 
Ethiopia has been given as a — : 
Name to all the Counttjes that oompoſe the 
South-Eaſt and South Part of Africa, at 
leaſt, all the Maritime Countries or Coaſts 
from Guinea on the Weſtern fide to Ania 
or. Nubia on the Eaſt, and ſometimes it in- 
cludes Abyſſinia alſo, which is called the 
Leſſer or Inner Ethiopia -. f | 

In the more Southern Part of Btbiopid | 
are the Inland Kingdoms of Monomotapa,. 
Monoemunga, &c. On the Weſtern Coaſt 
Congo, Loango, Angola: The Eaſtern Coaſt | 

is Zanguebar and the Mozambique : The . 
Southermoſt Coaſt is inhabited by the Cafres 
and the Hottentors near the Cape of Good 
Hope, who are famous for their Stupidity; 

living in the moſt brutal and barbarous 
Manner, as though they had little of human : 
Nature in them beſide the Shape. 

The chief Mands near Africa are the 
large Iſle Madagaſcar called the Ile 'of 
St. Lawrence that lies toward the Egftern 
Sea; and'on the Weſt'ot North-Welt are 
the ſmall Iſlands of Cape Yerd, the Canary 


Iſlands, and the Maderas in the Atlantic? 
Sea, with. others of leſſer Note in tha bY, 


Ethioptck Sea, | | 
- Ab i 
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| The moſt famous, Rivers in Africa are 
the Nile and the Mger. The Nile runs 
through all the Eaſtern Part of the Coun- 
try, and empties itſelf into the Mediterra- 
nean Sea by many Mouths at the Land of 
Egypt. The River Senegal antiently called 
Niger runs through Negroland into the 
Atlantick Ocean. 

The moſt remarkable Mbuntains are theſe, 
(1.) Mount Atlas or Atlantick Hills in 
the Weſt of Barbary, which were ſuppoſed 
by the Antients to be the higheſt in the 
World; whence came the Fable of, Atlas 
a Giant bearing the Heavens. upon his 
Shoulders. 4.) The Mountains of the 
Moon which lie much more Southward to- 
ward Monomotapa: And (3.) The exceed 

ing high Hill of Teneriſt, e „ 
| the Canary Nandi. 8 
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Es AMERICA and. . Dif. 


ME RICA is the fourth and laſt 
Quarter of the World, tis divided 
into the Northern and the Southern Parts 
by an Iſthmus or Neck of Land at Darien 
or Panama. 

| Northern America includes Canada, ah 


Engliſh Empire, Old Mexico, New Mexico, 
Elida, and the Northern Land. mn 


The 
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The Northern Land contains ſome Iſlands 
and Settlements of European Nations, in 
Hudſon - Bay and other Coaſts of Groenland, 
Greenland, near to the Arctick Cirele, but few 
of . them are much aan frequented or ins 
habited. | 

As for the North Weſt Part of North | 
America, tis utterly unknown whether it 
be Iſland 88 whether it may not 
reach thouſands of Miles farther and be joined 
to the North-Eaſt Part of Great Turtary. 

Canada or New France lies on the North» 
Faſt fide of the River of Se. Lawrence, its 
chief Town is Quebec, | 

The Engliſh Empire in America lies a 
long the Eaſtern. Coaſt from about thirty 
to almoſt fifty Degrees of North Latitude. 

New England is the chief Province, of 
which Boſton is the ptineipal Town or 
City. North of New England lies Acadia, 
ſometimes called Ne Sealand: Its chief 
Town was Port Royal, which hath chan- 
ged its Name to Annapolis, Southward of 
New England lie New . York, New Ferſey, 
Penfilvania and Maryland, Virgina and 
Carolina. On the Weſt and North-Weſt 
fide of theſe Plantations lie large Tracts of 
Land with many great Lakes in it, where 
various Nations of Savages inhabit. . 

Florida comes next in courſe to be men- 
ton d, it borders Eaſt or North Eaſt ward 
241 G2 on 
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on Carolina, and Weſtward it reaches to the 
River Miſſiippi and beyond it: It is bound- 
ed by the Sea on the Sonth, but there have 
been no very great or remarkable Towns ot 

| Settlements formed there by the Spaniards, 
who found and named it. 

New Mexico or New Granada lies Weſt 
of Plorida poſſeſt alſa by the Spaniards; 
its chief Town is St. Fe upon the River 
Nort. 

Mexico or New Spain lies more South, 
it is a large and rich Country, long and un- 
even, ſtretching from North- weſt to Sonth- 
eaſt ; and contains many Provinces in it be- 
longing to the Spaniards, who have deſtroy- 
ed Millions of the Natives there. It has 
ſeveral Towns, of which the chief has the 
Name of Mexico given it. Horida and 
Mexico together make a large Bay, which 
is called the Gulf of Florida or the Gulf of 
Mexico. This Country reaches down to the 
| ſmall Neck of land whereby South Ameri- 
ca is joined to it. On this Neck of Land 
are Panama on the South fide, and Porto- 
belb on the North. | | 

The Southern Part of America is "OED 
thing like a large Triangle lying in the 
vaſt Southern Ocean and almoſt encompaſs d 
by it: On the Weſtern fide this Ocean is 
called the: Pacifick Sea, dervey n 
ver d with Storms. a 

| This 


* . 
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This Southern Part of America compre 
8 many great Countries, 'viz. Terra 
Firma, Peru, Amazonia, Guinea, Brafil, 
Chili, Paraguay, Terra, Magellanica, &c. 
The Inland Parts are very much unknown, 

but the greateſt Part of the Coaſts are poſ—- 
ſeſs d by the Inhabitants derived from Spain 
and Portugal, who have made various” Set- 


man there. 
lands of America in the North | 


The chief J 
are Newfoundland, which is a Triangle near 
Acadia; then Cuba, Hiſpaniola and Ja- 
_—_ all in the fame Climate with. Mexi- 
The lefler Iſles ate called Lucayes or 
Baheiks: Handi, South-Eaſt of Florida; 
and the Garibbee Iſlands Eaſtward of H 
paniola. On the Welt fide of North A. 
merica lies a very large and long Iſland 
called California, with. many le ones 
near it. | 
The chief Iland- ! in South i is 
Terra Delfuego which lies near the Main 
Land, and thus makes the Straits of Ma- 
gellan. There are many others of leſs Ex- 
tent and Note, both on the Coaſt, and i in 

the vaſt South-Sea, 
Ib be moſt noted Rivers of Nerth America 
ate the great River of St. Laurence or Canada 
that divides New England from New France; 
and the River Mſfſppi where the French 
have made large Scttlements. 
RY Ia 
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In South America the two great Rivers 
are the Amazon with all its Branches, and 
Rio dela Nlata or the River of Plate, 
The chief Mowntarns are the 
Hills in North America, which divide Flp- 
rida from the more Northern Countries; 
and the Anders in South America, which is a 
Ridge of Mountains ruuning from the 
South part of America toward the North : 
"Travellers fuppoſe them to be the higheſt 
in the World, 
Thus I have deſcribed the various Coun, 
tries of the Earth in a very brief and im- 
perſe& manner, ſafficietit only to give the 
young and ignorant Reader a Taſte of 
Geography,” and to encourage him to purſue 
the Study farther in that excellent Manual 
Gerdor's Geagrapbical Grammar, or in <4 
lumes of larger Size. | 


SECT, xvn. 
of the fixed Stars on the Heavenly Globe, 


A S the Terreftrial Globe has the va- 
I 


rions Countries, Cities, Mountains, 
vers and Seas drawn ypon it: So on the 
Celeſtial Globe are placed the fixed 1 
exactly according to their Situation in the 
Heavens. 
Poet there is this Difference between * 
enden made by the * 
and 
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and thoſe made by the Earthly Globe, 
(via.) That the ſeveral Countries, Rivers 
and Seas are on the Convex or 
outward-Surface of the Earthly Globe,-juſt 
as they lie naturally on the Convex Sur ace 
of the Earth: Whereas the Stars natu 1 
appear to us in the Concave or inward hot. 
low Surface of the Heaven, but they are 
repreſented on the Heavenly Globe on the 
Convex Surface of it. Therefore we muſt 
ſuppoſe our Eye to be placed in the Centre 

of the Globe in order to have the Stars and 

Heavens appear to us in their Concavity and 
proper Situation. 

Planets: and Comets are vulgatly called 
by the general Name of Stars; but the 
fixed Stars differ from the Planets and the 
Comets in this, that they always keep the 
ſame Place or Diſtance with regard to one 
another; whereas the Planets and Comets 
are perpetually changing their Places and 
Diſtances with Regard to one anotber and 
with Regard to the fixed Stars. 

They differ alſo in this Reſpect, that the 
fed Stars generally twinkle, except when 
near the Zenith! or ſeen thr&' a Teleſcope ; 
and they ſhoot ſprightly Beams like the Sun, 
whach is uſually given as a Proof that like 
the Sun they ſhine with their own Light: 
The Planets have a more calm Aſpect like 


the Moon, and never twinkle, which is 
G 4 one 
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one Argument among many others that 
they derive their Light from the Sun, and 
ſhine only by Reflection.” 

For our better Acquaintance with 5 
fond Stars, "Aſtronomers have reduced them 
to certain | Confiellations, This we have 
| ſhewn already in the ſecond Section, con- 
cerning thoſe Stars that lie in the Zodzack, 
which are reduced to 12 Conſtellations and 
called the twelve Signs, (viz.) Aries or the 
Ram, Taurus or the Bull, Gemini or the 
Twins, Sc. the reſt of the Stars are diſt in- 
guiſhed into the Northern and Southern 
Conſtellations, as lying North or South of 
the Zodrack or Ecliptick. 

The Northern Cunſtellations were ut 
framed by the Antients, L/ Minor or 
the little Bear, in whoſe Tail is the Pole 
Star, Urſa Major or the great Bear, Draco 
or the Dragon, Cepheus whoſe Feet are 
juſt at the North Pole: Caſſupeia and her 
Chair, Andromeda, the Northern T; riangle, 
Perſeus with Meduſa's Head, Auriga or 
the Charjoteer, Bootes or the her at who 
is ſometimes called Ardturus or the Bear- 
keeper, Corona Borealis or the Northern 
Crown, Egonaſi or Hercules Kneeling, 
Lyra ot the Harp, Cygnus or the Swan, 
Pegaſus or the great flying Horſe, Equuleus 
or Equiculus the little Horſe's Head, 
Be; or the Dol Iphin, Sogitta or the 

Arrow, 


1 
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Arrow, Aquila or the Eagle, which ſome 
call the Vultur, Serpens or the Serpent, and 
Serpentarius the Man who holds it. * 
To theſe 21 Northern Conſtellations were 
afterwards added Antinous at the | 
next to the Eagle, Cor Caroli or King Charles s 
HNeart a ſingle Star South of the Great Bear's 

Tail, and Berenice's Hair, a few ſmall Stars 
South of Charles's Heart, &c. 

The Southern Conſtellations known to 
the Antients are Cetus the Whale, and the 
River Eridanus Lepus the Hare, the glori- 
ous Conſtellation of Orion with his Girdle, 
Sword, and Shield, Sirius or the great Dog 
Canicula or the little Dog 1 or a large 
Serpent, the Ship pre. Crater or the two 
handed Cup, Corvus the Crow, or the Ra- 
ven, Centaurus or the Half - Man Half-Horſe, 
Tupus or the Wolf, Ara or the Altar, Cu- 
rona Auſtralis or Southern Crown, P. iets 
Notius or the Southern Fiſh, + 

To theſe 15 there have been added 12 
other Conſtellations made up of the fixed 
Stars toward the South Pole which are ne- 
ver viſible to us in Britain, and therefore, 
I ſhall not mention them. 

Aſtronomers have framed ſome leſſer Con- 
flellations which are contained in the great- 
er, as the Pleiades or the Seven Stars, and 
the Hyades in Taurus or the Bull: Capella 
or the Goat, in * is a z very bright Star 

ſo . 
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ſo called, in the Arms of Auriga or the Cha- 
tioteer: The Manger and Aſſes in the Crab, 
which indeed is N but a bright Spot 
of a Multitude of ſmall Stars: 
charles s Wain which are ſeven bright Stars 
in the Rump and Tail of the Great Bear, 
three of which in the Tail reſemble the 
Horſes, and the other four, c, d, b, r. a 
Square Cart: See Figure XXX. The two 
bindmoſt Stars in the Cart, (viz.) ö and r 
are called the Pointers, becauſe t 
tothe North Pale p. wg ff 
Beſides theſe there are ſeveral other ſmal- 
ler Stars | ſcattered up and down in the 
Heavens, which are we reduced to any of 
the Conflellatiens;, though of late Years 
Hevelins a great Aſtronomer has made 
Conſtellations of them which are deſcribed 
upon ſome modern Globes, 
| The faxed Stars are of different Sins, and 
are divided into thoſe of the f, ſecond, 
third, fourth, fifth and fixth Magnitudes, 
There are but a few Stars of the fin 
and ſecond Magnitude, and many of them 
have remarkable Names given to them, as 
the Rams Head, Aldebaran or the Bull's 
Eye, Capella or the Goat, the three Stars 
in Orion's Girdle, the Lyon's Heart, Deneb 


or the Lion's Tail, Regel the Star in Orion s 


Left Foot, Spica Virgins, which is an Ear 
of Corn in the Virgin's Hand, Hydra's * 
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the Scorpion : Heart, the Eagle or Valtur's 
Heart, Ala Pegaſ or the Horſe's Wing, 


Fomahent a large Star in the Southern Fiſhes 


Mouth near Aquarius, the Pole Star in the © 
Little Bear's Tail, &. See more in the 


Table of fixed Stars at the End of this Book, 


Some remarkable Stars are called by the 


Name of the Conſtellation in which. 
are, as the Great Dog, the Little Dog, 


Tyra or the Harp, ENS RIES, 
Capella the Goat, &c. 

As the Globe of the Earth. with all the 
| Lands and Seas deſcribed on a Terreſtrial 


2 is repreſented on 


often repreſented on two Tables or Plani- 
ſpheres, projected, one on the Plane of the 


Equator Fach the two Poles of the World 
in their Centres ; and the other on the Plane 


of the Ecliptic with the Poles of the Ecliprie | 


in their Centres. 

Note, This fort of Projections has fome- 
times been furniſhed with ſome - little Ap- 
pendices Which are moveable, and makes 


an Iuſtrument called a Netturnal to take the 


Hour of the Night, and perform many other 
| Aftronomical Problems by the Stars. 
It is hardly neceſſary to ſay that the 


Stars are a. a to "oy their conſtant 


Re vo- 


r. Sencx 7 at the Globe pver-agaipſt St. Dunflan's in s in 
Flet./treet, has lately printed the belt that ever were in Exg- 
land, or prays 1 in any ated 


Mops, ſo the Ce- 
leſtial Sphere with all the fixed Stars is 


oC , 
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Revolution once in twenty four Hours 
by Day as well as by Night: But the 
Day: Light conceals them from our 


| "The Sun in its Annual Courle moving 
from Weſt to Eaſt through all the Signs of 

the Zodiack hides all thoſe Stars from our 
Sight which are near its own Light or 
Place in the Heavens; and therefore at ſe- 
veral Seaſons of the Vear you ſee different 
Stars or Conſtellations riſing or ſetting, or 
upon the Meridian at every Hour of the 
Night: And as the Sun goes onward daily 
and monthly toward the Eaſt, the Eaſtern 
Confiellations come daily and monthly with- 
in the Reach of the Sun Beams and are con- 
cealed thereby, which is called their Setting 
Heliacally. And the Veſtern Conſtellations . - 
hereby getting farther off from the 8un 
Beams are made viſible to us, which is called 
Ring Heliacally. 

Thus, as I intimated before, we may 
eaſily find what Stars will be upon the Me- 
ridian every Midnight by conſidering in 
what Sign the Sun is, and in what Degree 
of that Sign; for the Sun with the Stars 
that are near it being upon the Meridian at 
Noon, the Stars that are directly oppoſite 
to them in the Heavens will be upon the 
Meridian that Day at Midnigbt. And by 
the ſame Means if you obſerve what Stars 

| iy 


- 


Se. 18, Geography and Aftronomy, y 
are upon the Meridian at Midnigbt, you 
eaſily infer the Sun is in the oppolite Point 
of the Heavens at Midnoon. 

Here it ſhould not be forgotten. that there 
is a broad uneven Path incompaſling the 
Heavens paſſing near the North Pole which 
is brighter than the reſt of the Sky, and 
may be beſt ſeen in the darkeſt Night; this 
is called the Milꝭy May, which later Philo- 
ſophers have found by ” their Teleſcopes to 
be formed' by the mingled Rays of innu- 
merable ſmall Stars. "Tis to the ſame Cauſe 
that ſome other bright Spots in the Sky 
(tho' not all) are aſcribed which appear to 
us like whitiſh. . in Midnight Dark- 


nels, 


8 ECT. II. 
Of the Planets and Comets. 


HOUGH the Planets and "Comets 

are never painted upon the Globe be- 

cauſe they have no certain. Place, yet tis 

neceſſary here to make ſome mention of 

them; fince they are Stars much nearer to 

us than the fixed Stars are, and we know 
much more of them. 

The Planets are in themſelves bu ge dark 

Bodies which receive their Light from the 

Sun, and refle& it back to us. They are 


called Planets * a Greek Word which 
ſignifies 
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ſignifies Janderers, becauſe they are always 
1 their Places in the Heavens, both 
with regard to the fixed Stars and with re- 

gard to one another, | 
The Planets are placed at very different 

Diſtances from the Centre of our World, 
(whether that be the Earth or the Sun) and 
they make their various Revolutions thro” 
the twelve Signs of the Zodiack in different 
Periods of Time. 


Saturn in 29 Yearsand 167 — 6. about 24 Weeks. 
oper _ ni ——— $1, ones oF en 

ars IN 1 321 4 — 
Farth or San in 1 | O mmm erent 26 — 

onus IN O — 224 3898 — 
Mercury IN o 87 — 124 nannies 
Moon MN O — 274 — — 4 — 


As the Ecliptic Line is the Orbit or An- 
nual Path of the Earth or Sun, ſo each 
Planet has its proper Orbit, whoſe Plane 
differs ſome few Degrees from the Plane 1 
the Orbit of the Sun, and to a 8 
Eye placed in the Centre would inter ſect » 
cut the Sun's Orbit .at two oppoſite Points 
or Nodes. Now the Diſtance of à Planet 
from the Ecliptick, meaſured by an Arch 
perpendicular to the Ecliptick, is the Tan- 
tude of that Planet as Before. 

To repreſent this as in Figure XI. you 
may imagine as many Hoops as there are Pla- 
nets thruſt through with ſeveral ſtrait Vires, 
and thereby 5 in different Places to the 
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Hoop that repreſents the Plane of the Eclip* 
tick; i. e. the Sun's. or Earth's Orbit; and 
then let theſe Hoops be turn'd more or leſs 
obliquely from the Plane of the Echptick : 
For all "he ſeveral Orbits or Paths of the 
Planets do not crofs or interſect the Eælip- 
tick or Sun's Path in the fame Point, nor 
at the ſame Angles : But their Nodes or In- 
terſections of the Ecliptick are in different 
Parts of the Eckptick, and alſo make diffe- 
rent Angles with it. 

Among the ſeveral Uſes of obſerving the 
Latitude of a Planet, ſec one very We 
in Problem XXXVII. 

The Comets were by Arifteth and his Fol- 
lowers ſuppoſed to be a ſort of Meteurs or 
Fires formed in the Sky below the Moon 
continuing for ſome Months and then vaniſh- 

ing again. But by later Aſtronomers they 
have been found to be dark Bodies like the 
Planets, moving through the Heavens with- 
out any Regard to the Eclipticł, but in very 
different Orbits, which are ſuppoſed to by 
Ellipſes or Ovals of prodigious Length, and 
returning at various Periods, of ſeveral 
ſcores or hundreds of Years. Tho' it muſt 
be confeſs d, thoſe Parts of their Orbits which 
are within the reach of our Sight are ſo 
very inconſiderable Parts of the vaſt Ovals 
they are ſaid to deſcribe, that it has been 
much doubted, whether the Lines they de- 


{ſcribe 


or ſome other infinite Curve; and thus whe- 
ther the Comets. themſelves are not wander- 
ing Stars that have loſt all regular Reyolu- 
tion, and perhaps have no ſettled Periods 
at all and may never return again: But 


| Comets appear ſo ſeldom that they have ſcarce _ 


given the nice Enquirers of theſe laſt Ages 
ſufficient. Opportunity to obſerve or calculate 


their Motions with ſuch an abſolute Car- 
tainty as could be wiſhed, 08 
Thus 1 have finiſhed the ſpeculative Part 


of this Diſcourſe which contains the Rudi- 


ments or firſt Principles of Aſtronomy + It 


is called the Spherical Part, becauſe it treats 
of the Doctrine and Uſe of the Sphere; and 
I have concluded therein the general Part 


of Geography, and given a ſlight Survey of : 


the particular Diviſions of the Earth. ' + 


Tis indeed the Second or ſpecial Part of 
Geography that treats properly of theſe par- 
- ticular Diviſions of the Earth which I have 

but Nightly run over, and in a much larger 


manner enumerates not only all the King- 
doms, States, and Governments of the World, 


but alſo gives ſome Account of their Man- 
ners, Temper, Religion, Traffick, Manu- 


factures, Occupations, &c. It alſo deſcribes 

the various Towns and Villages, the larger 

and leſſer Mountains, Rivers, Foreſts, the 

ſeveral Products of every Country, the _ 
4 Be 


Js 
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7 2 
2 * * 
. 
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ſcribe in their Motion be not Parabolical, 


5 


4 
5. 
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Beaſts, Inſects, Fiſhes, Plants, Herbs, tie 


Soil, Minerals, Metals, and all Rarities of 
Art and Nature: It relates alſo the various 
antient and modern Names of the Nations, 
Cities, Towns, Rivers, Illands, &c. What 
pecan Occurrences of Battles, Victo- 

, Famine, Deſolations, Prodigies, Cc. 
N tas happen d in every Nation, and what- 
ſoever has rendered it worthy of POR. 
Notice ih the World, 

There are many Books extant in the 
World on this Subject; ſome of leſſer ſize, 
ſuch as Gordon's Geographical Grammar, 
Chamberlain s Ge ography ; and larger, (viz.) 
Morden s Geography Re#tified, in Quarto, 
' Theſaurus 9 Moll a . in 
Folio. Se. 

The Serond or Special Part of Aftrono- 
my is called the Theory of the Heavens, or 
the Sun and Planets, which will lead us 
into the Knowledge of a thouſand beau- 
tiful and entertaining Truths concerning 
the Syſtem of the World, the various Ap- 
pearances of the Heavenly Bodies, and the 
Reaſons of thoſe Appearances, (viz.) a 
more particular and exact Account of the 
Day and Night, and of the ſeveral - Sea- 
ſons of the Year, Spring, Summer, Autumn 
and Winter, of the Length and Shortneſs 
of the Days: Why in the e Winter the Sun is 
nearer to us than it is in the Summer, on 
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why the Winter Half-year is ſeven or eigbt 
Days ſhorter than the Summer Half-year : 
Whence come the Eclipſes of the Sun and 
Moon, both total and partial; why the Moor 
is only eclipſed when ſhe is Full, and the Sun 


only when ſhe is New: Whence proceed 


the different Phaſes of the Moon, as the 
New or Horned Moon, the Half. Moon, the 
Full, &c. Why the two lower Planets Mer- 
cury and Venus always keep near the Sun, 
and never move ſo far as two whole Signs 
from it: Why Venus is horned, halved and 
full as the Moon is : Why the three ſupe- 
rior Planets Mars, Jupiter and Saturn appear 
at all Diſtances from the Sun, and are ſome- 
times quite oppoſite to it: Why both the 
upper and lower Planets ſometimes appear 
ſwifter, ſometimes flower: why they ſeem 
ſometimes to move directly or forward, 
ſometimes retrograde - or backward, ſome- 
times are- ſtationary or ſeem to ſtand ſtill: 
Why they are ſometimes nearer to the 
Earth, which is called their Perigeum, 


and ſometimes farther | from the Earth, 


which is called their Apageum, and by this 
means appear greater or leſs. Why they 


are nigher to or farther from the Sun, which 


is called their Peribelion and Apbelion ; 


and in what Part of their Orbits this Dif- 


ference falls out: How it comes to paſs 
that they ſeem higher in the Horizon than 
| really 
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really they are by Refraction, and how again 
they ſeera lower than they really are by the 

Parallax, 3 
In this Part of Afronomy tis proper al- 
fa to ſhew the different Schemes or Wp 
theſes that have been invented to ſolve or 
explain all theſe Appearances of the Hea- 
venly Bodies. Here the Pfolemaick or an- 
tient Syſtem ſhould have the firſt Place, to 
repreſent how the Antients placed the Earth 
in the Centre of the World, and ſuppoſed 
the Sur ta move round it amongſt the 
other Planets. as it appears to the vulgar 
Eye; and what tedious and bungling Work 
they made by their Contrivance of ſolid 
tranſparent Spheres of different Thickneſs, 
placed in Eccentrick Order and aſſiſted by 
their little Epricycles : What infinite Em- 
baraſſments and Difficulties attend this rude 
and ill adjuſted Contrivance, and how inf 
poſſible it is to ſolve all the Appearances 
of Nature by this Hypothe/ſfs, 
Then the Modern or Copernican Scheme 
ſhould be - repreſented, which makes the 
Heaven all void, or at leaſt filled only with 
very fine Ethereal Matter; which places 
the Sun in the Centre of our World with 
all the Planets whirling round it ; which 
makes the Earth a Planet, turning daily 
round its own Axis (which is the Axis of 


the Equator) to form Day and Night; 
| . H 2 and 
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and alſo carried yearly-round the Sun in the 
*Ecliptick between the Orbits of Venus and 
Mars to form Summer and Winter. This 
Scheme alſo makes the Morn a Secondary 
Planet rolling monthly round the Earth, 
and carried with it in its yearly Courſe round 
the Sun, whereby all the variety of Ap- 
pearances of the Sun and Moon and: of all 
the Planets, as well as the Differences of 
Day and Night, Summer and Winter, are 
reſolv d and explain'd with the greateſt Eaſe, 

and in the moſt natural and fimple Manner. 
Here alſo it ſhould be ſhewn that as 
the Moon is but a Secondary Planet, be- 
cauſe it moves round the Eartb which is 
it ſelf a Planet: So Fupiter which moves 
round the Sun has alſo four ſecondary Pla- 
nets or Moons moving round it, which are 
ſometimes called his Satellites or Life- 
Guards, Saturn alſo has five fuch Moons, 
all which keep their certain 'Petiodical Re- 
volutions: And beſide theſe, Saturn is in- 
compaſſed with a large Flat Ring-21000 
Miles broad, whoſe Edges ſtand inward to- 
ward the Globe of Saturn, (like a wooden 
Horizon round a Globe) at about 21000 
Miles diſtance from it, which is the moſt 
amazing Appearance among all the hea- 
venly Bodies: But theſe Secondary ' Planets 
- Which belong to Jupiter and Saturn to- 
an with this admirable Ring are —_— 
only 
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only by the. Aſſiſtance of Teleſcopes : And 


yet Mathematicians are arrived at ſo great 
an Exactneſs in adjuſting the Periods and 
Diſtances of theſe Secondary Planets, that 
by the Motions and Eclipſes of the Moons 
of Jupiter they find not only the true 
Swiftneſs of the Motion of Light or Sun- 
beams; but they find alſa the Difference 
of 5 between two Fiege on the 
Barti 

It may be manifeſtad Ae chat ſe- 
veral of the Planets have their Revolutions 


round their own" Axis in certain Periods of 


Time, as the Earth has in 24 Hours; and 


that they are vaſt bulky dark Bodies, ſume 


of them much bigger than our Earth, and 
conſequently fitted for the dwelling of 


ſome Creatures; ſo that tis probable they 


are all Habitable Worlds farniſhed. with-rich 
Variety of Inhabitanrs to- the: Praiſe of their 
great Creator. Nor is there wanting 
ſome Proof. of this from' the Scripture it 
ſelf, For when the Prophet 7/ar2b' tells us, 
that Gad o formed the Earth created it 
not in vain, becauſe he formed it to be 
inhabited, Iſa. xlv. 18. He thereby inſinu- 
ates, that had ſuch a Globe as the Earth ne- 
ver been inhabited, it had been created in 
vain, Now. the fame Way of Reaſoning 
may be apply'd to the other Planetary 
4 orlds, ſome of which are ſo much big- 


H 3 ger 


— 
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ger than the Earth is, and their Situations 
and Motions ſeem to render them as con- 
venient Dwellings for Creatures of ſome 
Animal and Intellectual Kind. 

Many of theſe things have been perform- 
ed by ingenious Men with great Exactneſi 
for the Uſe of Perſons learned in the Ma- 
thematicks; but I know not any ſhort, 
plain and intelligible Account of them fit- 
ted for the Uſe of the unlearned World, 
except among Dr. Welli's Volumes intitled 
Mathematicks for a young Gentleman: Yet 
I perſuade myſelf that ſome Parts of it 
might be performed with greater Eaſe and 
Clearneſs in a more natural Method, and 
to much greater Perfection, if ſome Per- 
ſon of peculiar Skill in theſe Sciences and 
of equal Condeſcenſion would undertake 

the — 


8 E C T.- XIX. 


Problems relating fo Geography and Aſtros 
nom to be performed by the Globe, 


S Theorems in Mathematick Science 

are certain Propoſitions declaring 

lome Mathematical Truth: So a Problem 
is a Mathematical Queſtion propoſed to be 
reſolved, or ſome Practice to be performed, 
Becauſe this Problematick Part will re- 
quire the recollection of a great many 
ttchings 


0 o 
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things in the former Sections, I think it 
= not be inproper to give a ſhort ſum- 

mary of Definitions of the chief Subjects 
of Diſcourſe in the Doctrine of the Sphere, 
and ſet them in one View. | 


"DEFINITIONS. 


The Latitude of @ Place on the Earthly 

Globe, is the Diſtance of the Zenith of 
that Place from the Equator toward the 
North or South Pole meaſured by the De- 
grees of the Meridian. 

The Elevation of the Pole is the Height 
of the Pole above the Horizon of that 
Place meaſured on the Meridian: And it 
is always the ſame * of Degrees as 

the Ln | 

The Longitude of a Place is the Diſtance - 
of it toward the Eaſt or Weſt from ſome 
ficſt Meridian, and 'tis meaſur'd on the 
Equator. ' 

The Declination of the Sun or an y Star 
or Planet is its Diſtance Northward or 
Southward from the Equator meaſured on 
the Meridian. Tis the fame thing as La- 
titude on the Earthly Globe. 

The Right Aſcenſion of the Sun is its 
Diſtance from that Meridian that cuts the 
Point Aries, meaſured Eaſtward on the E- 
quator; tis much the fame with Longitude 
on the Earthly Globe. 
—y ©: The 
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The Hour of the Sun is its Diſtance from 
Noon or the Meridian of the Place mea- 
ſured on the Equator by 15 Degtees, for 
every 15 Degrees on the Equator make an 
Hour. Or it may be reckon'd from the 
oppoſite Meridian or Midnight, 

Note, The Right Aſcenfion is reckon'd 
either in Degrees or in Hours. 

The Latitude of a Star or Planet is its 
Diſtance Northward or Southward from the 
Ecliptick : Note, The Sun has no Latitude 
becauſe tis always in the Ecliptick. | 
The Longitude of the Sun or Star is its 
Diſtance from the Point Aries Eaſtward 
meaſured on the Ecliptick. But with re- 
gard to the Sun or a Planet, this is uſually 
called the Place of the Sun or Planet for 
any particular Day, i. c. its Place in the 
Zodiack, or the Degree of the Ugo: in 
which it is at that Time. 

The Altitude or Height of the Sun or a 
Star is its Diſtance from and above the 
Horizon, . meaſured on the ES of 
Altitudes. 

The Deprefion of the Sun or Star is: its 
Diſtance from and below the Horizon. 
The Azimuth. of the Sun or a Star is its 
Diſtance from the Cardinal Points of Eaſt, 
Weſt, North or South, matured. on the 
Horizon. | 
The Sun or Stars Mrridin Altitude. is 
its 
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its Altitude or Height when tis on the Me- 
ridian or at the South. 

The Vertical Attitude of the Sun is uſed | 
by ſome Writers for its Height. above the 
Horizon when it is in the Azimuth or Ver- 
tical Circle of Eaſt or Weſt. But the Sun - 
is ſaid to be Vertical at any Place when tis 
in the Zenith of that Place at Noon. 

The Amplitude of the Sun or Star is its 
Azimuth or Diſtance from Eaſt or Weſt at 
riſing or ſetting. 

The 4ſcenfional Difference is the Time 
of the Sun or Star's riſing or ſetting before 
or after ſix a Clock: Or it is the Difference 
between the Sun or Star's ſemidiurnal Arc 
and a Quardrant or 90 Degrees, as ſome Per- 
ſons expreſs it, becauſe go Degrees or a Qua- 
drant reaches from 6 a Clock to 12. 


PROBLEMS. 


Problem I. To find the Longitude and La- 

titude of any Place on the Earthly Globe. 
Turn the Globe about till the Place come 
juſt under the fide of the brazen Meridian 
on which the Figures are, which is called 
its Graduated Edge, then the Degree marked 
on the Meridian juſt over the place ſhews 
the Latitude either North or South: And 
the Globe ſo ſtanding, that Degree of 
the Equator, which is cut by the Me- 
nalen ſhews the true Longitude of the 
Place, 


L 
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Place. So London will appear to have 51; 
Degrees of North Latitude, 900 near 18 
Degrees of Longitude, counting the firſt 
Meridian at Tenerif. So Rome has 417% 
Degrees of North Latitude, and about 13 
Degrees of Longitude, Eaſtward from London, 
or almoſt 31 Degrees from Teneriff. 


Problem II. The Long 1 or Latitude 
of any Place being given, how to find that 
Place on a Globe or Map. 

Tf only the Latitude of a Place be given, 
the Place itſelf may be eaſily found by 
caſting your Eye Eaſtward and Weſt ward 
along that Parallel of Latitude in that Part 
of the World where it lies, and the Place 
(if it be marked on the Globe) will ſoon 


If the Longitudę only were given, guide 
your Eye along that Meridian Northward or 
Southward, and you, will quickly ſee it. 

But if both Longitude and. Latitude be 
* then the Place is immediately found, 
or where the given Line of Longitude or 
Meridian cuts the given Line of Latitude, 
there is the Place required. Theſe two 
Problems alſo may be practiſed on a Map as 

well as on a Globe. 


Problem III, To find the Diflance of any 


5 tuo Places on the Earthly Globe, or * Stars 


on the  Heaveny. Here 


C * 
T 
oft 
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Here let it be noted that a Degree of 
the Meridian or of the Equator, or of any 
reat Circle on the Earthly Globe is found 

y Meaſure to be 69 f or 70 Enghſh Miles: 

See Prob, XII. Sect. XX. Tho —— 
many times count bo Geographical Miles to 
a Degree, making them the ſame with the 
Minutes of a Degree for the greater — in 
Computation, _ 
Let it be noted alſo, that all the Degrees 
on the Meridians or Lines of Longitude 
on the Globe are equal, becauſe. all "thoſe 
Lines are great Circles ; but in the Parallels 
of Latitude, the farther you go from the 

_ Equator the Circle grows leſs and lefs, 
and conſequently the Degrees of thoſe Cir- 
cles are leſs alſo: And therefore if two 
diſtant Places are either both on the Equator 
or have the ſame Meridian, the Number. of 
the Degrees of their Diſtance on the Equa- 
tor or on the Meridian being reduced to 
Miles ſhews you - their true Diſtance : But 
if the two Places are not both on the E- 
guator nor on the ſame Meridian, you muſt - 
find their true Diſtance by the following 
Method, 

To perform this third Problem lay the 
Quadrant of Altitude from one Place ta 
the other, and that will ſhew. the Number 
of Degrees of Diſtance, which being mul- 
eie by 60 Geographical Miles, or by 


70 
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70 Engliſh Miles will give the Diſtance 
ſought. 

Or you may take the Diſtance between the 
two Places with a pair of Compaſſes and 
| meaſure, it upon the Equator, which ſhews 
the Diſtance in Degrees, and then reduce 
them to Miles. ys 

The Quadrant of Altitudes or a pair of 
Compaſſes in the fame Manner will ſhew 
the Diftance of any two'Stars on the Hea- 
venly Globe (viz.) in Degrees but not in 
Miles. 

Obſerve here, that though theſe Methods 
will find the true Diſtance of Places on the 
Globe, yet on a Map the ſame Methods are 
uſeleſs; becauſe in Maps or plain Surfaces 
the Degrees of Longitude marked on the 
ſame parallel of Latitude are unequal, and 
ſo the Degrees of Latitude marked on the 
| fame Meridian are often unequal. (See the 
XI. Section concerning Maps.) The only 
way therefore of meaſuring Diſtances on a 
Map is to meaſure the number of Degrees 
on the neareſt correſpondent Line of Lon- 
itude or Latitude, and apply that- to the 
Diſtance required, which after all is but an 
uncertain Account. 


Problem IV. To find the Antceci, Peri- 
ci and Antipodes of any Place given, ſup- 


* London. 
Bring 
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Bring London to the Meridian, obſerve 
its Latitude Northward, then reckon ſo 
many Degrees on the Meridian from the 
Equator Southward, and it ſhews the Place 
of the Antæci. 

Keep London under the Nai for the 
Hour lader or Pointer on the Dial at the 
Pole to the upper 12 which is 12 a Clock at 
Noon, turn the Globe about till tbe Index 
point to 12 at Midnight, and the Place that 
will be under the ſame Degree of the Me- 
ridian where London was ſhews where the 
Periæci dwell. 

The Globe ſo Ganding; count the fame 
Degrees of Latitude from the Meridian 
Southward and that ml A who are. the 
Antipoges to Lade. 


Problem v. Any | Place being given to 
find all” thoſe Placs which have the ſame 
Hour of the Day with that in the Sn 
Place. 

All the Places that have the ſame Longi- 
tude have the ſame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 
obſerve what Places are then exactly under 
the graduated Edge of the Meridian, for 
the People in thoſe Places have the ſame 
Hour, and- their Habitation has the ſame 
Longitude. 


Problem VI. 
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Problem VI. Any Place being given (ſup- 
poſe Paris) to find all thoſe Places in the 
World which have the ſame Latitude, and 
conſequently have their Days and Night of 
the ſame Length. 

Bring Parts to the Meridian, and you find 
it near 49 Degrees North Latitude. Turn 
the Globe all round, and all thoſe Places 
which paſs under the 40 ree of the 

Meridian have the fame Latitude with Paris, 
and the Pale is juſt as much elevated above 


their Horizan, viz. 49 Degrees. 


Problem VI. To reiß the Globe d. 
ing to the Latitude of any given Place. | 
Elevate the proper Pale (whether it be 
North or South) ſo far above the Horizon 
as is the Latitude of the Place propoſed ; 
2 is done by moving the Pole of the Globe 
rd from the Horizon counting by the 
| es of the under part of the Meridian, 
which begin to be numbered from the Pole; 
thus for London you muſt raiſe the Pole 
51 + Degrees above the Horizon, 
-Then while London ſtands under the | 
Meridian, the true and real Situation of it 
zs exactly repreſented on the Globe with its 
proper Horizon: For Londen is by this 
means placed in the Zenith, or on the very 
Top of the Globe, at go Degrees Diſtance 


from the Horizon every Way ; and thus the 
Zenith 
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Zenith is as high above the Equator on the 
| South ſide as the Pole is above the Horizon 
on the North fide. % | 
To render this Repreſentation of the Si- 
tuation of any Place yet more perfect, tis 
a uſeful thing to have a ſmall Mariners 
Compaſs at Hand with a Needle touch'd 
with a Loadſtone, to ſhew which are the 
North or South Points of the real Horizon, 
and then, as near as you can, ſet the Brazen 
Meridian of the Globe exactly North and 
Ss. | n 
Thus the Wooden Horizon will be a perfect 
Parallel to the real Horizon, the brazen . 
Meridian to the real Meridian, the _ 
the Ecliptick and all the leer Circles, and 
the Poznts on the Globe will repreſent thoſe 
Circles and Points on the Earth or in the 
Heavens, in their proper Poſition, | 


Problem VIII. The Hour being given in 
any Place (as at London) to find what Hour 
it is in any other part of the World.” 

RNectify the Globe for Londen, bring the 
City London to the fide of the Meridian 
where the Degrees are marked; then fix 
the Index of the Dial-plate to the Hour 

given, (ſuppoſe four a Clock in the Aﬀter- 
noon) this being done turn the Globe and 
bring any Places ſucceſſively to the Meri- 

Jun, then the Index or Hour” Pointer will 
| | ſhew 
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ſhew the true Hour at the Place required. 
Thus when it is four a Clock in the After- 
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noon at London it is almoſt five at Nome, 


near ſix at Cmftantineple, tis almoſt half an 


Hour paſt nine at Night at Fort St. George 


in the Eaft-Indies, tis near Midnight at 


Pekin in China, tis eleven a Clock in the 


Morning at Jamaica, and a little paſt Noon 
at Barvadees. | 


Problem IX. To rech ih the Globe for the 
Zenith. 

After the former ReQtification for the La- 
titude of the Place, faſten the Edge of the 
Nut of the Quadrant of Altitude on its gra- 
duated ſide at the proper Degree of Latitude 
on the graduated ſide of the brazen Meri- 


dian, and that will repreſent the Zenith of 


that Place in the Heavens. 15 

The Quadrant of Altitude being thus 
faſtened ſerves to meaſure the Sus or: Star's 
Altitude above the Horizon, and the Sun 


or Star's Azimuth ; and it has been ſome- 


times (though erroneouſly) uſed to ſhew the 
Bearing of one Place to another, as in the 
following Problem. | 


problem X. Ap two Places being given, 
to find the Bearing g from one to the, other, 
i. e. at what Point of the Compals the one 


| The 


lies in reſpect to the other, 


= 
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The common Way whereby ſeveral Wri⸗ 
ters have ſolved this problem is this. Rec- 
tify the Globe both for the Latitude and 
for the Zenith of one of thoſe Places, and 
bring that Place to the Zenith. Then bring 
down the Edge of the Qaadtant of Altitude 
to the other Pace, and the End bf the Qua- 
drant ſhall cut the Horizon in the true Point 
of the .Compaſs, and ſhew how the one 
bears to the other. So if you rectify the 
Globe for the Latitude and Zenith of Bara 
badbes, you will find that Cape ' Finifterre 
in Spain, and Azoff in Muſcouy both lie in 
a direct Line North eaſt From pg | 
according to this Practice. '3 

But here let it be noted that though ac- 
cording to this ſart of meaſuring they both. 
lie Norib. eaſt from Barbadoes, yet they don't 
lie Nortb. eaſt of one another; for if you 
rectify the Globe for the Latitude and Ze- 
nith of Cape Finiſterre you will find Ax 
lies near Eaſt- North. eaſt from Cape Fini- 
flerre, or more than two Points of the Com- 

paſs, (i. e. more than 223 Degrees) different | 
| — the Nortb-eaſt. 
And if a Sailor or Traveller who. 1s at 
Barbadoes ſhould- every League or Mile of 
his Way, by obſerving the Compaſs, ſtill 
N toward the North-eaft, he would 

ſooner to the Hebrides or Weſtern 

Soy Tfands than to 4zoff, or even to 
Cape * But the Courſe that he muſt 
| I really | 


% 
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really ſteer to come to Cafe Finiſterre is near 
North-eaſt and by Eaft : And if he could 
fail all the way clear to Az from Barba- 
does he muſt ſteer ſtill much mare to the Eaſt- 
ward: All which things ſhew the miſtake 
of ſolving this Problem in this manner. 
Perhaps this may be made yet plainer to 
a Learner if we name two Places, which lie 
under the ſame parallel of Latitude, (via.) 
Madrid in Spain, and Pein in 75 La- 
titude 40. Now theſe muſt always bear 
directly Eaſt and Welt: from 4 other. 
But if you bring Madrid to the Zenith, and 
having rd there your Quadrant of Alti- 
tude, you bend it down to the Horizon, it 
will not follow. the Coutſe of the 40 Pa- 
rallel of Latitude and lead your Eye to Pe- 
kin, but to much more e Places very 
far diſtant from Pekin, and which have a 


very different Bearing, (viz.) to the Iſle of 
Ceylon, &c. 


Upon this Account the beſt Writer call 
that 2 — Angle of Pojitton between two 
Places, which is found by the Quadrant of 
Altitude thus fix'd at the Zenith of any 
Place, and drawn down to the Horizon: 
But they deſcribe the Rhumb or Courſe A 
Bearing from one Place to the other in 
different manner, (viz.) It is that Point — 5 
the Compaſs toward which any Perfon muſt 
conſtantly jail ar travel in order to arrive ar 
fa: ** Place given, And ö - 

| oubt 
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doubt this is the moſt juſt and cnt Account 
of Things. 
No in order to find this, tis ſufficient 

for a Learner to know that if any one of 
| the Lines drawn from the Points of the Ma- 
riner's Compaſs marked on the Globe (which 
are called. Rhumb Lines) paſſes through both 
Places, that Line ſhews * Courſe or Bear- 
ing from one to the other, as the Courſe from 
Cape St. Vincent in Portugal to Cat J 
among the Babamia Iſlands is Wieſt and. by 
South, 
If no Rhumb Line paſs throngh thoſe 
Places, then that Rhumb Line to which 
thoſe two Places lie moſt parallel, ſhews 
their Bearing : Thus the Courſe from Bar- 
badoes to Cape Finiſterre is North-Eaf and 
by Eaſt, or thereabouts. _ 

If the Learner has a Mind to ſee the Rea» 
' fon why there muſt be ſuch a Difference be- 
twixt the Angle of Pofition between two 
Places and their Courſe of Bearing to each 
other, I know not how to repreſent it upon 
a flat Surface plainer than by Fig. XXI. 

Suppoſe the four Cardinal Points, North, 
South, Eaſt and Veſt, are repreſented on 
the Globe by the Letters N. 8. W. E: 
poſe three diſtant Places are B Barbaabes, 
C Cape Finiſterre, and A Azoff. If the 
Surface of the Earth were not Spherical, but 
a, Plane, and the Meridians of theſe Places 
were all paralle] (as in that Repreſentation 

| 2 or 


1 
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or Projection of the Globe which is called 


. Mercator's Chart) then their Angle of Pofi- 
tion and their Courſe of Bearing would. be 
the ſame: Then as N'S is the Meridian of 
the Place B, ſo qu would be the Meridian 
of the Place C (viz.) a ſtrait Line and pa- 
rallel to NS: Then the Line BC A would 
be the Line or Rhumb of North-eaft, (vix. 
45 Degrees diſtant from NS; which would 

repreſent both the Angle of Poſition and the 
Courſe of Bearing deean all the three Places 
B, C and A: For the Angle 9 C A would be 


| the ſame with the Angle NB A; and thus 


A. would. ſtill bear Nortb-caft from C and 
om B ... Pie 
But the Earth being of a Spherical Figure 
and the Meridians meeting in the Poles; 
the Meridian of B on the Globe being 
bronght to the Zenith is NS; the Me- 
ridian of C is the Curve Line N m; and 
the Meridian of A is the Curve Line' N. AZ; 
all which meet in N the North Pole. Nom 
though the ſtrait Line B C A ſhews the 
Angle of Pofition between the three Places 
B, C and A, (as B ſtands on the Globe at 
the Zenith) yet the Line B C A does by no 


And for this reaſon in thoſe Sea- Charts where the Points 
of the Compaſs or Rhumbs are drawn in ſtrait Lines quite 
through the Chart, the Meridians or Lines of Longitude are 
all made ſtrait and parallel Lines: For if the Meridians were a 
little curved as they are commonly in Maps, the Rhumbs could 
not be drawn through the Chart in rake Lines. See * XI. 
Of Sea — pag. 68. | 
*; . means 
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means make the ſame Angles, or has the ſame 
Bearing with the Curve Line N C (which 
is the Meridian of O) as it does with NS 
(which is the Meridian of B:) and it ſtill 
makes more different Angles with the Curve 
Eine N A Z (which is the Meridian of A.) 
Thence it follows that all the Rhumb 
Lines muſt be a ſort of Spiral Lines on the 
Globe, except the North and South, which 
is the Meridian, and the Equator with its 
Parallels of Eaſt and Weft, which are Cir- 
cles &. A 
The North-eaft Line in this place muſt 
be BP x ſtill gradually inclining toward the 
| ſeveral Meridians, that ſo it may make the 
ſame Angles with the Meridians NC m and 
NAZ as it does with NBS. 
But by this means you ſee that to ſteer or 
travel ſtill to the Nortb-ea/t would bring you 
down, to P and x rot to C and Aa. 
You ſee alſo that the Courſe you muſt 
ſteer or travel to come to A will be repre- 


All the other Lines of Foft and Weſt beſides the Egua ter 
are Parallels of Latitude, and are leſſer Circles. And tho' the 
Line of Eaft and Mf in this Figure be for the eaſgof a young 
Learner repreſented in a ſtrait Eine, becauſe tis a Parallel to 
the Equator, and if drawn round the Globe would be a pex- 
fect Circle and run into it ſelf, yet it.ſhould more properly be 
ſo far curved as to cut all the Side-Meridians Nm and N Z 
at right Angles as well as the Meridian of the Place N 83 
And thus they are commonly drawn in Maps of the World, 
whe rein there is no Line of 06 and Meſt drayn ftrait beſides 


| the Equator, | OE: 
2 ä ſented 


84 The firſt Principles of dect. 19. 
ſented by the Line B A, which is much 
nearer the Eaſt Point. 

But this is ſomething too laborious and 


on for every Reader to routes his 
houghts with it | 


Problem XI. Having the Day of the 
Month given, to find the Sun's Place in the 
Ecliptick, | 
Find the Day of the Month in the Ca- 
lendar on the . (either Old Stile or 
New, which ſoever is required) lay a flat 
Rule on the Day of the Month, 5 over 
againſt it on the inner Edge of the Horizon 
will appear both the Sign in which the Sun 
a nd the Degree of that Sign, as on the 
of May Old Stile, the Sun is juſt en- 
| * 4 into the fir} Degree of Gemini, which 
you may find in both the Globes on the 
Eclip nick Circle; and there you may alſo 
* the Longitude of the Sun from 
the Point Aries if you pleaſe. 


Problem XII. The Day of the Month be- 
ing given, to find thoſe Places of the Globe 
wobere the Sun will be V. ertical or in the Zenith 
that Day. 

Find out the Sun's Place i in the Eclipticl 
Cirele 3 bring it to the Meridian; mark the 
Degree over it ; then turn the Globe round, 
and all thoſe Places that paſs under that De- 
gree will have the Sun 1 in their 2 that 
Pay. 5 
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Problem XIII. The Day and Hour of the 
Day at one place, (viz.) London being given, 
to find at what other Place the Sun is Vertical 
at that Hour. 

The Sun's Place for that Day wa brought 
to the Meridian, and the Degree over it (7. e. 
the Declination) being obſerved, bring the 
firſt Place, i. e. Londen to the Meridian, Set 
the Hour Index to the given Hour ; and turn 
the Globe till the Index come to the upper 
12 (that is 12 at Noon) then the Place of the 
Earth that ſtands under the obſerved Degree 

of the Meridian has the Sun at tat Moment 
in the Zenith, 


Problem XIV. The Day and Hour at one 

Place, (viz.) London 3 — en, to find all 
thoſe Places of the Earth where 2 Sun is then 
rifing, ſetting, or on the Meridian, (which 
16 cal 'd culminating) alfo where it is. Day- 


tight,” Twilight, or Dark Night, 


By the foregoing Problem find the Place 


_-—-where the Sun is Vertical at the Hour given: 


Rectify the Globe for the Latitude of that 
Place; bring that Place to the Meridian. 
Then all thoſe Places that are in the Weſt 
Semi-Circle of the Horizon have the Sun 
ring, for tis go Degrees from their Zenith. 
Thoſe in the Eaſt Semi-Circle of the 
Horizon have it ' ſetting, for tis yo Degrees 
217 their Zenith, 5 


14 - 
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Io thoſe who live under the ſame Line of 
| Longitude or Upper-Meridian, 'tis Noon, if 
they have any Day at that time. 
.. To thoſe who live under the oppoſite Line 
of Longitude or Lower Meridian tis Mid- 
: night, if they have any Night at that time. 
Thoſe Places that are above the Horizon 
have the Sun above their Horizon ſo many 
Degree as the Places themſelves are. 
Thoſe Places that are under the Horizon 
bot. within 18 Degtees, have Twilight. 
And with thoſe who are lower than 18 
Ne ts W Night. 


| eben XV. A Place FRAN given in the 
Torrid Zone to find theſe two Days in wich 
rb Sun. ſcallibe Vertical rbere. 
Bring the Place to the Meridian; en 
de Degree over it, which is its Latitude; 
move the Globe round and obſerve theſe 
two. oppoſite Points of the Ecliptick that 
paſs through tlie aforeſaid Degree; ſearch on 
the Wooden Horizon on what two Days the 
Sun paſſes through thoſe two Points of the 
Ecliptick, for then the Sun at Noon will be 
in the Zenith of the Place. given. 
N ö 
w. Pioblem XVI. 4 Place being, ** in one 
of \the Figid Zones (ſuppoſe the North) to 
find when the Sun begins to depart from or to 
appear on that. Place, 7 long be is abſent, and 
an F be ſhines corflanth upon it. . 
_ © Sup» 
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Suppoſe the Place given be the North Cape 
of Lapland 71 Degrees of Latitude. Rectify 
the Globe for that Place, or elevate the Pole 
71 Degrees; then turn the Globe till the de- 
ſcending part of the Ecliptick, the Meridian 
and South Point of the Horizon meet toge- 
ther: Thus the Ecliptick will ſhew that the 
Sun toward the End of Scorpio (that-is a little 
after the middle of November ) goes below the 
Horizon intirely and leaves that part of Lap- 
land. 45 | 

Then turn the Globe a little farther till 
the aſcending part of the Ecliptick meet 
the Meridian in the. ſame South Point of 
the Horizon, and it will ſhew that about 
the ninth or tenth Degree of Aquarius, that 
is, about the end eee the Sun be- 
gins to riſe above their Horizon. Thus they 
are at leaſt two Months without the Sun in 

In like manner bring the aſcending part of 
the Ecliptick to meet the Meridian in the 
North Point of the Horizon, there you will 
find that the Sun begins to be entirely above 
their Horizon toward the End of Taurus, 
or near the middle of May; and if you 
turn the Globe a little farther, the deſeend- 
ing Ecliptick will meet the Meridian and 
Horizon in the North at the 80 or 9 De- 
gree of Leo or about the beginning of Auguſt : 
Thus it appears that [thoſe Laplanders will 
have the Sun at leaſt two Months * 
: £ ; 10 ir 8 
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their Horizon in Summer, or two Months 
of compleat Day- light, | 


| Problem XVII. To find the Sun's Declina- 
tion and Right Aſcenſion any Day in the Year: : 
Suppoſe the twenty-firſt of May. 

Find out the Son's Place for that Day, or 


the beginning of the firſt Degree of Gemini 
on the Ecliptick ; bring that Point of the 


Ecliptick to the Meridian, and. the Degrees 
numbred on the Meridian will ſhew the 
Sun's Declination, (viz 0 20 1 25 North- 
ward. 

At the ſame dae th Place where the 
Meridian cuts the Equator will ſhew the 
Right Aſcenſion of the Sun, or its Diftance 


from the Point Aries on the Equator, ( viz. ) 


58 Degrees. It is marked uſually in Degrees 
on the Globe; if you would turn it into 
Hours, divide it by 15 and it amounts to 


| three Hours which is 52 Minutes. 


Note, That any Star's Declination and 


Right Aſcenfion are found the ſame way by 


bringing it to the Meridian. 
Remember the Sun's Declination is always 
North in our Summer Half-year | from the 215 


of March, and Southard in our Winter 


Half. year from che 2 47 of September. 


Problem XVIII. T vai the Obe for 
ihe duns Place, any Day in the Year, and 


thus to repreſent the Face of the Heavens for 


that Day, _— 
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Bring the Sun's Place found on the E. 
cliptick of the Globe to the Meridian; and 
at the ſame time ſet the Hour-Index or 
Pointer of the Dial to the upper 12, that is, 
to Nom. 
Note, When the Globe is thus rectified 
for the Latitude of * rticular Town or 
City by Problem 7 for the Zenith of 
it by Problem q, Hors for the Sun's Place 
in the * ick that Day by this Problem 
18, tis fitted to reſolve moſt of the 
— — for then it moſt exactly 
repreſents the real Face and State of the 
Hea ens for that Day. 1555 
Here let it be obſerved that this Practice 

does really repreſent the Face of the Hea» 
vets only for that Day at Noon, (when the 

Aſtronomers Day begins; and not for all 
| the following Hours of the Day; becauſe 
the Sun is every Moment changing his Place 
a little in the Ecliptick. But tis cuſtomary 
and eis ſufficient for Learners to make this 
go for a Repreſentation of the Heavens for 


All that Day, to perform any common 85 
rations. - 


Problem XIX. The Place and 1 being 
given, (viz. May 10% at London) to find a | 
what Hour the Sun riſes or ſets, hrs aſcen 
Difference, his ante, he bud = Day 
and Night 0 
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Rectify for the Latitude, and for the Sun's 
Place, then bring the - Sun's Place down to 
the Eaſtern Part of the Horizon, and the 
Index will ſhew the Time of Sun riſe· on 
the Dial, (viz.) five Minutes after four in 
the Morning. Bring the Sun's Place to the 
Weſtern ſide of the Horizon, and the Dial 
will ſhew the Hour of Sun ſetting, (viz. ) five 
Minutes before eight at Night. 

Thus his Aſcenfional Difference will appear, 
that is, how long he. riſes or ſets before or 
after fix a Clock, which is one How: and 


55 Minutes. 
Thas alſo his Amplitude will appear in | 


Ne the Horizon et 34 De e 


North of the Eaft. - 
The Hour of the Sun Sr thn doubled 
gives the Length of the Night, (viz.) eight 
Hours and 10 Minutes; and the Hour of 
the Sur's ſetting doubled gives the Length . 
of the Day, which will be 16 Hours want- 
ing 10 Minutes, 1. e. 1 5 Hours 50 Minutes. | 


Problem XX. The Place and Day being 
given, to find the Altitude of the Sun at any 
ven Hour. 

Rectify for the Latitude, for the Zenith 
and. for — Sun's Place: Bring, the Qua- 
drant of. Altitude under the Meridian, and 
it will meet the Sun's Place in the Meridian 


„ 


how high it is at Noor. | Tann 
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Turn the Globe till the Index point to any 
other give! Hour on the Dial, then- obſerve 
wee the San's Place is, bring the Quadrant 
of Altitude to it, and it will Thew the Suns 
Altitude at that Hour: Thus May Yo" at 


London the Sun's Meridian Altitude will be a 


little above 58 Degrees, AN at 9 Clock in 
ee e off e 90 


Prcblem XXI Ide Plice and Day b 


ng 
given, to find the Aan the Sun os Ay | 


given Hour. 

ERectify the Globe for the Latitads; the 
Zenith — the Suns Place: Then turn the 
Globe till the Index peint to the Hbur 
given; then obſerve the Sun's Place; bring 
the Edge of the Quadrant of Altitude down 
upon it, and it will cut the Horizon in the 
Azimuth of tbe Sun, or ſheww what Point of 


the Compaſs the Sun 1 is in. Thus May ro 


at 20 Minutes paſt 9 in the Morning, the 
Sun's Azimuth will be about 60 Degrees 
from the South toward tbe Cui that 1 is, near 


South-eaſt e and Y Eaſt. © 


Problem XXII. The Sun s Altitude From 
given at any certain Place and Day, to find 
the Hour of, the Day, and alſo bis Azimuth; 
Rectify as before for the Latitude, the 
Zenith and the Sun's Place: Turn the Globe, 


the 


and move the Quadrant of 2 ſo chat | 
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the Sun's Place may meet the Degree of Al- 
titude given on the Quadrant, then the Index 
Will ſhew the Hour on the Dial; and the 
Quadrant of Altitude will cut the Azimuth 
on the Horizon. Thus May 10 in the 
Morning, if the Altitude be near 46 Degrees 
the Azimuth from the South will be 60, and 
the Hour 20 Minutes paſt g. 

Here Note, That to end the Sur s * 
or Aaimbh by bis Altitude, yon ſhonld ne- 
ver ſeck it too near Noon, beczuſe chen the 
Altitude alters 35 7 little me two: en 


together, 


Problem XXIII. Iren the Sun 15 wet — 
or Weſt in Summer bow to find the Hour, and 
bis Altitude. 

- ReQtafy as before ; then bring the 
drant 10 cut the Ea/t or Weſt 12 
Horizon, and turn the Globe till the Ava 8 
Place in the Ecliptick meet the Edge of the 
Quadtant. Thus the Quadrant will ſhew the 
Altitude, and the Index will point to the 
Hour: Thus 1 om in the Afternoon the 
Sun will be due Weſt at about 56 Minutes 
paſt 4 and its Aritude will be near 26 De- 
grees. This is called the 7, ertical Altitude 
by ſome Writers. 

Thus if the Place and Day be known, and 
either the Hour, the N or the Altitude 

Apa you may auh find the other two. 


Pro- 
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Problem XXIV. To find the Degree of 
the Depreſſion of the Sun below the e 
or its Azimuth at any given Hour of the 
Night, 

" Obſerve the Place of the Sun, ſuppoſe 
May 21" in the firſt Degree of Gemini, then 
e his oppoſite Place in the Ecliptick at 
half a Year's Diſtance, (uur) the firſt De- 
gree of Sagittary on the 2 3* of November; 
this being done ſeek the Altitudes, the Asi. 
muths, and the Hours juſt as you pleaſe for 
that Day; and they will ſhew you what are 
the Sun's Depreſſions, Azimuths and 3 on 
the £50 of May at Night #, 


Problem XXV. To find bow lng he T Wie 
light continues in any given Place and given 
Day, ſuppoſe the 2 10 of May at London > both 
ot Morning and Evening. £. 

The Way to anſwer this Queſtion | is to 
ſeek how many Hours or Minutes it will 
be after Sun ſet, e' er the Sun be depreſt 
18 Degrees below the Horizon in that 
Place on the 21* of May: And ſo before 
oy: _ for the TY Twilight. Th 


- FS \ 3 — 


. ” * 


8 Net, The Reaſon why we uſe the oppoſite part of the 
Globe to find the Degrees of Depreſſion of 15 Sun, is becauſe 
the Wooden Horizon is ſo thick, that we cannot conveniently 
| ſee, obſerve, or compute. the Diſtances of Depreſſion from 

the Upper - Edge of it, which 1 is the true ae Repeenai 
of the real Horizon, * 


is 
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is beſt performed by ſeeking how long it will 
be after Sun rife or bofore Sun ſet on the 29? 
of November that the Sun will have 18 De- 

grees of Altitude, which is done by the fore- 
goiwg Problem. i 

Note, That from the 26" of May to the 
180 of July at London, there is no dark 
Night, but conſtant 7 wilight-: For during 


this Space the Sun is never depreſt above 18 
been the Horizon. 


Problem XXVI. To know by the Globe the 
Length of the longeſt and ſhorteſt Days and 
Nights in any Place of the World. | 
Remember that the Sun enters the firſt 
Degree of Cancer on. the longeſt Day at all 
Places on the North fide of the Equator, and 
the firſt Degree of Capricorn on the South 
fide : Alfo remember that he enters the firſt 
Degree of Capricorn the ſhorteſt Day in all 
Places of the Northern Hemiſphere, and the 
firſt Degree of Cancer in the Southern: Then 
rectify the Globe for the Latitude and Sun's 
Place, and find the Hour of Sun rifing, 
which doubled ſhewrs the Length of the 
Night: And the Hour of the Sun ſetting 
doubled ſhews the Sd of us Dale as in 
Problem XIX. 


"fs Problem XXVIL Tt Dechnitt. . 
Meridian Altitude of the Sun or-of 2 
15 tar 
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Star being given, to fd the + Latin iof 
tbe R 
Mark the point of Dealination on the 
Meridian as it is either North or Sauth from 
the Equator ; then ſlide the Meridian up 
and down in the Notches till the Point of 
Declination be ſo far diſtant from the Ho- 
rizon as is the given Meridian Altitude. 
Then is the Pole elevated to tha: Latitude 

K 

Thus where the Sun or any Star 5 Ari. | 
ditm | Altitude is 58% Degrees, and its De- 
clination 20 Degrees Northward, the Lati- 
tude'fof that Place will be 311 Degrees 
North. See more Problem VII, VU, = 
Sed. XX. | | 

Note, There are "ns. = Problems 
which relate to the Sun- and to the Hour, 
which may be performed on the Globe 
when the Sun ſhines, tho” not with any 
great. Exactneſs, yet ſufficient , for- Demon- 
ſtration of the Reaſon of them as dollowe.. 


Problem XXVII. The Latitude of, a Place 
bei given, to find the Hour f * Day in 
the Summer when the Sun ſhines. © 

Set the Frame of the Globe upon a Plane 
perfectly Level or Horizontal, and ſet the 
Meridian due North and South; both which 
are difficult to be done exaddly, even tho 
you have a Mariners Compaſs by you: 
bh] K EY Then 
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Then reQify the Globe for the Latitude, 
and the iron Pin of the Pole will caſt a 
Shadow on the Dial and ſhew the frue 
Hour. For when the Globe is thus placed, 
the Dial Plate with the Pole in the Centre 
of it is a' true Equino#ial Dial for our 
Summer Half-Year, when the Sun is on the 
North fide of the Equator | 

The ſame may be alſo done in the Win 
ter Half-Year by depreſſing the North Pole 
as much below the South Part of the Ho- 
rigon as is equal to the Latitude of the 
Place; for then the Dial Plate is a p 
 Equine##ial Dial for the Winter Half-Year: 

But this is not ſo commodioufly performed, 
though the Reaſon of it Is the ſame as the 
TEE. BOS | Ns 


Pitten XXIX. 75 find the gun Al- 
ad aohen it ſhines, by the Globe. bo 
Set the Frame of the Globe truly Hori- 
zontal or Level; turn the North Pole to 
the Sun ; move the Meridian up and down 


| in the Notches till the Axis caſt no Shadow; 


for then it points exactly to the Sun, and hes 
the Arch of the 5 between the Pole 
? and the Horizon ſhews the Sun's Alituge. 


Problem XXX. The Latitude and Day o 


the Month being gi ven, to find tbe Hour of 
the Day when. the Sun. bine. 
Let 
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Let the Globe ſtand on a Level, and the 
Meridian due North and South; rectiſy 
the Globe for the Latitude and for the Suns 
Place; ſtick a Needle perpendicular to the 
Sun's Place on the Globe; turn the Globe 
about till the Needle point directly toward 
the Sun, and caſt. nd ſhadow then vin 
the Index ſhew the Hour of the Day. 

I proceed now to ſhew ſome Problems 0 
be ne 9 Ak a — ths Heaven- 
ly Globe. 


Problem, pea The Place 3 given, 
to: find | what Stars. never riſe, or never fed 
ta that Place. 

Rectify the Globe for the 1 turn 

it round, and obſetve that ſuch Stars as 
Ro t go under the Horizon during its whole 
Revolution, do never ſet in the Place'given ; 
and ſuch Stars as riſe not above the "Hori. 
zon of the Globe during its whole Reyo- 
lation, they never riſe in the Place given, 
nor are ever ſeen by the Inhabitants thereof: 
So: the little Bear, the Dragon, Cepheus, 
Caſſiopea and the great fois. an never ſet at 
London, and mary of the mT TOC * 
lations never IS 44 ; 


' Problem XXXII. EY 25d e 
' the Month ing given, to repreſant the Face 
A of; the Heavenſ and Jag | 
W's 8&2 . 
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the Situation of all the fixed Stars at any 
Hour of the Night. 1 
Set the Globe exactly North and South: 
Rectify it for the Eat, and for the 
Sun's Plate; then turn the Globe till the 
Index points to the given Hour. Thus 
every Star on the Globe will exactly anſwer 
the Appearance of the Stars in the Heavens; 
and you may ſee what Stars are near ot on 
the Meridian, which are riſing or ſetting, 
which are on the Eaſt or Welt ſide of the 
Heavens. Thus October 130 at ro a Clock 
at Night the - glorious Conſtellatioi Orion 
will appear on the Eaſt ſide at London; the 
Star Rege! in the left Knee (or Fobt) of 
Orion jùſt above the Horizon, the three 
Stars in his Girdle a little higher, Sc. This 
repreſents the Face of the Heavens at Night, 
as Problem XVIII. does in the Day. 
Note, This Problem is of excellent L 
to find out and know the ſeveral Conſtella- 
tions, and the more bannen Stars w each 
Conſtellation. F209 bit 
Here follow ' ſeveral Problems" to find the 
Hout of the "Night 50 ths Stirs, ION yo 
| Problem XXXIII Ae Meri. 
dian being gruen, to Jos. the Hour a. the 
N. 
| en to find what Stars are upon the 
* at any Tine, it is good to have 
| 4 
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a Meridian Line drawn both in a North and 
in a South Window; that is, a Line point: 
ing exactly to the North and South: Then 
ſet up a broad ſmooth Board of 20 or 24 
Inches high and 8 or 10 Inches broad; 
place it perpendicular on the Window with 
its lower Edge on or parallel to the Meri- 
dian Line; and fixing your Eye at the up- 
right neareſt Edge of the Board, and glanc- 
ing along the plain Face of it, you will ea- 
ſily obſerve what Stars are on the Meridian, 
either North or South at that Time *. 
Having found what Star is on the Meri- 
dian, rectify the Globe for the Latitude, 
and for the Sun's Place that Day; then 
bring the Centre of the Star which is on the 
Meridian in the Heavens to the Edge of the 
| brazen Meridian of the Globe; and the In- 
dex will ſhew the time of Night on the 
North fide of the Dial among the Even- 
ing, or Midnight, or early Morning Hours, 
| . Note, How to draw a Meridian Line, fee 
Se. XX. Prob, XXII, Cc. | 
K 3 Problem 


Note, To ſet the Board perpendicular and convenient tis 
fit to have a foot made to it behind, that it may ſtand firm. 
And let a trait Line be drawn from the top to the bottom of 
the Board, through the middle cf it, parallel to the Sides: 
Fix alſo a Pin in the upper Part of this Line near the top of 
chis upright Board, on which hang a Thread and Plummet to 
play looſe in a Hole near the Bottom to keep it perpendicular 
Then the Thread hanging almoſt cloſe to the Board » will duect 
your Eye to the Stars on the Meridian, 
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Problem XXXIV. The Azimuth of any 
Fnown Saur being given, to find the Ti me of 
Nigbt.. 

The Method I juſt before propoſed will 
eaſily find the Azimuth of any Star. Set 
this tall flat Board perpendicular on the 
Window with one End of it upon the Me- 
ridian Line drawn there, ſo as that your 
Eye may juſt ſee the Star in the very 

of the Plane of this Board; then a Line 
Sid on the Window by the Foot of the 
Board will croſs the Meridian Line in the 
true Angle of "its Azimuth, or its Diſtance 
from North to South, | 
' Having found the Azimuth of the Star, 
rectify ths Globe for the Latitude and for 
the Sun's Place as before; rectify it alſo 
for the Zenith, and bring the Quadrant of 
Altitude to the Azimuth of the Star in the 
Horizon; then turn the Globe till the gra- 
duated Edge of the Quadrant of Altitude 
cut the Centre of that Star, and the Index 
will ſhew the Hour of the Night upon the 
Dial Plate. 

Note, That if you have a Meridian Line 
drawn on a Window, you may find by ſuch 
_- Methods as theſe when the Sun is in the Me- 
_ - ridian, and what is its Azimuth at any Time. 


Probleth,XXXV. The Altitude of a Star | 
being ben, to find the Hour of the Night. 
| Note, 
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Note, That the Altitude of the Star muſt 
be found by a Quadrant or ſome ſuch In- 
ſtrument: But remember that if you would 
find the Hour by the Altitude of a Star, 
you muſt never chooſe a Star that is too 
near the Meridian; becauſe for almoſt two 
Hours together the Altitude varies very little 
when it is near the Meridian. 
Rectify the Globe as before for Latitude, 
Zenith and Sun's Place; move the Globe 
and the Quadrant of Altitude backward: or 
forward till the Centre of. that Star meet 
the Quadrant of Altitude in the Degree of 
Altitude which is given, then the Index 
will point to the true Hour. 
Nr, Theſe: three laſt Problems being : 
well underſtood will ſhew you' how to find 
at what Hour any Star will riſe or ſet any 
Day of the Veat; what Stars are or will 
be upon the North or South Meridian at 
any Hour given; what Stars are in the Eaſt 
or the Weſt, or on any Points of Azimuth 
at any time of the Night; and what Al- 
titude they have at that Hour, or at that 
maths Chas, 


Problem XXXVI. To fond the Latitude 
— Longitude of any Star : Alſo its Rigbt 
* and Declination. | 

Put the Centre of the Quadime of Alti- 


rode on the proper * of the Ecliptick, 
K 4 whether 
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whether it be North or South; bring its 
graduated Edge to the given Star; then 
that Degree on the Quadrant is the Star's 
Latitude; and the Degtee cut by the Qua- 
drant on the Ecliptick is the Star's Longi- 
Fude. Thus the Latitude of Arfurus is 31 
Degrees North: Its Longitude is 200 De- 
grees from the point Aries or 20 Degrees 
from Libra. The Latitude of Sirius or the 
Dag. Star is near 40 Degrees of South La- 
titude, and its Longitude is about 100 De- 
grees from Aries or 10 Degrees from 
Dancer... 

To find a Stars Right Aſcenſon and De- 
clination, ſee Problem XVII. for it is done 
the ſame Way as that of the Sun; only ob- 
ſerve this Difference, that the Sun changes 
both his Right Aſcenfion and his Declina- 
tion every Day, whereas the fixt Stars have 
the ſame Right Aſcenſion and Declination 
all the Days in the Year. | 
Remember alſo that the fixt Stars every 
Day in the ſame Year keep the ſame Lon- 
gitude and Latitude, as well as the ſame 
Right Aſcenſion and Declination * ; but the 
Planets are ever changing all theſe, and the 

| | e 


— — 


— 


. * 'The inſenſible Change of the Longitude, Right Aſcen- | 
Gon; and Declination of che fix Stars, made by their flow 


Phe, e to the Ecliptick is not worth notice i in this 
Place 
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Learner can know none of them but by 
ſome Almanacks which are called Epheme- 
rides, or Tables which are calculated on 
Purpoſe to ſhew the Longitude and Lati- 
tude, or the Place of the ſeveral Planets 
among the twelve Signs: of the 2 
os in the Year. 


| Problem XXXV I. 7 0 find the Place f 
any Planet on the Globe : Alſo to find. at 
what Hour any Planet, ( ſuppoſe Jupiter ) 
will riſe or ſet, or will be upon tbe Meridian 
any given Day of the Year. | 
Lou muſt firſt find out by ſome. 
meris what Degree of what Sign Jupiter 
poſſeſſes that Day of that Year : "Mack that 
Point on the Ecliptick either with Chalk 
or with a Pencil, or by ſticking on a little 
black Patch; and then for that Day and 
that Night you may perform any Problem 
by that Planet in the ſame manner as you did 
by a fixed Star. 5 
But if you would be very exact you muſt 
not only ſeek the Planet's Place in the 
Sign for that Day, which is its Longitude, 
but you muſt ſeek. its Latitude alſo in the 
Ephemeris (which indeed in the - ſuperior 
Planets Jupiter, Saturn, Mars, alters but 
very little for whole Months t ogether) and 
thus ſet your Mark in that Point of Lati- 
tude, or Diſtance from its ſuppoſed Foes | 
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in the Ecliptick, whether Northward or 
Southward, and then goto work your Pro- 
blem by this Mark. 

I hall give but one Inſtance, which will 
ſufficiently direct to ſolve all others of the 
fame kind that relate to the Planets. On 


the 3% of April 1723, 1 find by an Epbeme- 


ris that the Sun is about the End of the 23* 

Degree of Aries, Jupiter enters the 8 De- 
gree of Capricorn, and (if I would be very 
exact) I obſerve alſo that the Latitude of 
Fapiter that Day is 1 5 Minutes or a quarter 
of a Degree to the North : There } make 
a mark or put on a ſmall black Patch on the 
Globe to ſtand for Jupiter. Then havi 
rectified the Globe for the Latitude v. c. of 
London, and for the Sun's Place, April the 
3*, 1 turn the Mark which I made for Fu- 


piter to the Eaftern Edge of the Horizon, 


and I find Jupiter will riſe near the South- 
Eaft at a little paſt one in the Morning: 
He will come to the Meridian at a very 
little paſt five: He will ſet near the Sourh 
Meſt about nine in the Morning. 

Then if I rectify the Globe for the Ze- 


mib, the Quadrant of Altitude 


brought: down to the Horizon, will tell you 


What is his Altitude and what his Azimuth 


at wy given Hour of the Morning, by the 


Or 
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Or his Ackitude or Azimuth being given 
vou may find what tis a Clock. + 

By this Means you may find the Hour 

. the Moon will riſe and ſet, together 

with her Southing, or the time of het com- 

ing to the Meridian. But let it be noted 

that the Moon changes her Place in the 
-Zodiack ſo ſwiftly that ſhe moves thro' 13 
Degrees of one Sign every Day or there- 
about; and therefore you can't find the 
preciſe Hour and Minute of ber ring, ſet- 
Ting, ſouthing, &c. upon the Globe without 
much more trouble than moſt of the other 
Planets will give you, which change their 
Places in the Zodiact much more ſlowly. 


Problem XXXVIII. The Day and Hour 
of a ſolar Eclipje being known, to find all 
3 Places in which oi that Eclipſe will be 
viſible, 

By the 1 30 Problem find out at what 
Place the Sun is vertical at that Hour of the 
Day. Bring that Place to the Pole or ver- 
tical Point of the Wooden Horizon, that is, 
rectiſy the, Globe for the Latitude of that 
| Place; then the Globe being in that Situa- 
tion, obſerve what Places are in the upper 
Hemiſphere ;- for if it be large Eclipſe the 
_ will be viſibly eclipſed in. moſt of them. 


Problem XXXIX. The Day and Hour of 
4 Lunar Eclipſe being known, to find by bo 
| G 
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Globe all thoſe Places i in which the Jame will 
be wvifable. | 
By Problem XI: find as before at 
what Place the Sun is vertical at that Hour; 
then by Problem IV. find the Antipodes 
of that Place: Rectify the Globe for the 
Latitude of thoſe Antipodes; thus they will 
be in the Zenith, or in the Pole of the Ho- 
rizon; then obſerve, as before what Places 
are in the upper Hemiſphere of the Globe, 
for in the moſt of thoſe Places the Moon 
will be viſibly eclipſed. 
The reaſon of rectifying the Globe for 
the Antipodes in this Problem, is becauſe 
the Moon muſt be directly oppoſite to the 
Sun whenſoever ſhe is eclipſed. 


s ECT. xX. 


Problems relating to Geography and Aſtro- 
nomy 10 be performed by the Uſe of the 
plain Scale and Compaſſes. 


T is ſuppoſed chat the Reader is already 

| acquainted with ſome of the firſt and 
calieſt x Principles of Geometry, before he can 
read with Underſtanding this or any other 
1 of Aftronomy or Geography ; and 
is preſumed alſo that he knows what is a 
| Chord, a Tangent and a Sine, and how to 


make and to meaſure an Angle either by a 
| _ 
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Line or Scale of Cbordi, or Sines or Tun- 
gents, in order to practiſe the Problems of 
this laſt Section; ' tho? a very flight Know- 
ledgegot [theſe things is ſufficient for this 
Purpoſe. 57 

Becauſe ſeveral of the following Problems | 
will depend upon the Altitude, or Azimuth 
of the Sun, and in order to obtain: theſe, 
we ſometimes uſe a Pin or Needle fixed 
perpendicularly on an upright or Horizon- 


tal Plane; therefore the firſt — 1 3 
poſe ſhall be this, (ix. ae | 

Problem 1. How to for a Needle perpendi- 
ae; on a Plane, or to raiſe a perpendicular 
Style or Pointer in order to make OI” 
of a Shadow, 

Note, Any thing fixed or ſet up to caſt a 
Shadow 3 is called a Style. 

One Way to perform this bs by lenkie 
at Hand a Joyner s Square, and while one 
Edge of it is laid flat to the Plane, the other 
Edge of it ſtanding up will ſhew when a 
Needle or Style is fixed on that Plane perpen- 

diculatly, if it be apply d to the fide of the 
Needle. | 
Note, If you have a little Square made of 
Box or any hard Wood, one Leg being fix, 

| of the other eight or nine Inches long, one 
Inch or 12 broad, and an Inch thick, with 

L Thread and Plummer hanging * the End 


of 
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of one Leg, down toward the Place where 
the other is joined, as in Fig. XIV. and 
a large hole far the Plummet ta play in: It 
will be of Uſe nat only to ſhew you ta 
erect a Needle truly perpendicular; but it 
will alſo diſcovet whether any Plane be truly 
ſmooth, and be Horizontal: or Level, as 
well as whether any upright Plane be eu 
perpendicular to the Horizon. 

Such a Square will ao be very uſeful in 
the practice of apy Geometrical Problems by 
drawing one Line þ endicular to another 
with the greateſt eaſe 

Another Way to fix a Needle perpendi- 
cular to avy Plane, is this; Deſeribo a Cir- 
cle as 4, 0, d, h, in Fig. XV. Fix a Needle 
p in the Centre p, then meaſure. from ſe- 
veral oppoſite parts of it, as a, u, d. G, to 
the tip of the Needle, 5 and faſten the 
Needle ſo as that the tip, 3, ſhall, be at equal 
r from all thoſe Painty, then it i 
Note jy That in mol. off theſs Prae- 
tices where a perpendicular Nerals is re- 
quired, the fame; End may be attained by a 
Needle or Wyre ſtrait or crooked, _ 
may be call'd a Style, ſet up floping . a 
Random as in Fig. XVI. without the 
Trouble of fixing it perpendicular, if you 
do but find the Point p on the Plane, which 
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Style s, and this may be found by applying 
ho Edge of the Square, deſcrib'd F 4 A 
ta the tip of the Style: Tho' there are 
ether Ways to find this perpendicular Paint 
for nice Practices in Dialling by” Shadows 
which require. great Exactneſs. 
But trade notice here, that if you uſe this 
Method of a S/y/e ſet up ſloping at random 
as in Fig. XVI. then with your Compaſſes 
you muſt meaſure the Diſtance from the 
tip of the Style 5 to the point p, and that 
Diſtance muſt be counted and uſed as the 
Length of the perpendicular Style s p in 
Fig. XV. whereſoever you have Occaſion to 
know or uſe the Length of it. 5 

. Obſerve alſo, that if the tip of your Style 
(whether ſtrait or craoked) be mare than 
three or fout Inches high from the Plane, 
you will ſcarce be able to mark the Point 
of Shadow. exactly, becauſe of the Pen- 
umbra or faint Shadow. which leaves the 
Point or Edge of a Shadow undetermin d. 
On a Horizontal or Level Plane you 
muſt uſe a much ſhorter Style when the Sun 
is low, or in Winter, becauſe the Shadow 
is long; but in the longeſt Days in Summer 
a four Inch Style is ſufficient, tho the Sha- 
dow at that Seaſon be very ſhort all the 
middle Hours of the Day, From the ti 
of the Style to the tip of the Shadow ſhould 
never be above ſix Inches diſtance, 


Alter 
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' After all, If you have frequent Occaſion 
for a perpendicular Style to obſerve a Sha- 
dow by it, I know nothing eafier than to 
get a mall Priſm of Wood, or Ivory, or 
rather of Braſs, ſuch as is deſcribed Fig. XVII. 
Let the Bafe be a right angled Triangle 
ABC: The Line BC an Inch: A B two 
Inches: And let the Height of the Priſm, 
(viz.) AD or C E be three Inches (or near 
four Inches if you pleaſe). By this means 
you obtain three perpendicular Styles of 
different Lengths, according as you want 
the Shadow to be either longer or ſhorter, | 
in Summer or in Winter, 

If you ſet it upon the Square fide ABD 
0. our perpendicular Style will be BC 

E: If it be BO, then C is the tip of 
the Style and B marks the Point on the 
Plane. If you ſet it on the Square fide BC 
OE as it ſtands in the Figure, then AB, or 
DO is your perpendicular Style. Or if you 
ſet it on its Triangular Baſe ABC, then 
either AD, or BO, or CE will be "your 

ndicular Style. 

This little plain Priſm hes theſs great 
Advantages in it (vig.) That you can ſet it 
up in a moment on a perfectly ſmooth Plane, 

and you are ſure it is perpendicular to the 
Plane; and then if you require it to ſtand | 
there any time, and it ſhould happen to be 
moved, if you have but fix'd and mark'd 

its 


* 
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its place by the lower Edges on the Pl 
and e which Edge you . 

the Style, you may ſet 1 it E 45 RES k 
* Ne" Ra 


een U. How to . the Altitude f 
the Sun by 4 Needle fix'd on an Horizontal 
Plane, or. by". any' perpendicular Style. 

In all theſe” Practices be ſure that your 
Plane be truly Level or Horizontal, which 
you cannot well know without ſome ſuch 
Inſtrument as F, have deſcribed before, Fig. 
XIV. which ſerves inſtead of a Level. h 

You muſt apply this Inſtrument or Square 
not only to one part but to every part of 


the Plane, Whereſoever you can imagine 


the Shadow will fall, to ſee if it be preciſely 
Horizontal or Level: For a very ſmall 
Variation from the Level will cauſe a great 
Difference in the Length and in the Point 
of Shadow; and upon this Account there 
are few Window-Stools, or any Boards or 
Poſts fix d by the Common Work of Car- 
penters ſufficiently Level for a juſt Nan 
tion {in Aſftronamy or Dialling. | 
Fix your perpendicular Style P S, as in 
Fig. XVIII. obſerve the Point of Shadow 
C caſt from the tip of the Style 8: Draw 
PC: Then take the Height of the Style PS 
in your Compaſſes; ſet it ' perpendicularly 
on . draw the Line SC on the Plane, 
- L and 


and the: nate Cis the Sun's Aud. (vi) 
35 Degrees. 

Here it is evident that if you ſuppoſe. c 
the Centre and CP to be the Radius, then 
PS is the Tangent of the Altitude 35 De- 

for it meaſures the Angle C or the 

Arch P A. But if you make 8 the Centre, 
and ſuppoſe 8 P to be the Radius of a Cir» 
cle, CP is the Tangent of the Qultitude of 
the Sun, (vz.) 55 Degrees; for tis that 
Tangent which meaſures the e or the 
Arch PE. 

Hence it will follow das if you fix a "ou 

pendicular Needle, Pointer or Style, or any 
Horizontal Plane, and divide a Line, as P 
C, according to the Seale of Tangents, 
whoſe Radius ſhall be PS, beginning at 
P towards C, and make this Line of Tan- 
gents moveable round the Centre P, the 
Shadow of the Style will ſhew you the C- 
altitude f the Sun at any time on 4liat 
moveable Scale of Tangents. 
Or if the Scale of Tangents PC. be di. 
vided on the immoveable Horizontal Plane 
it ſelf, and you deſcribe: concentric Circles 
on the Centre P thro' every Degree of that 
Scale, the Shadow of the tip of the Style 
will ſhew the Chaltitude among thoſe Cir- 
cles; for they will exactly repreſent | the 
. 0118. of Altitude in- the Heavens, | 


Note, | 


Note, This is deſcribed thus particularly 
rather for Demonſtration than Oo, becauſe 
when the Sun is low: the Shadow PC will 
be extended 2 Feet or Yards. 


Problem ul, To take the Altitude of the 
— 4 Style on perpendicular or upright | 
15 ix your Style A B perpendicular to a flat 
Board as Fig. XIX. Raiſe your Board exaQ- 
ly upright, and turn it to the Sun, ſo that 
the Shadow of the Style AD may be caſt 
downward directly perpendicular from the 
Center A in the Line AQ. Then take the 
Length of the Style A B in your Compaſſes; 
and ſet it on the Board at right Angles to the 
Line of Shadow, from A to B: Draw the 
Line BD; and the Angle AD B ſhall be the 
Sun s Coaltitude, (or Zenith Diſtance as tis 
ſometimes called) (via.) 35 Degrees: The 
Tangent of which 5A B65 the Radius DA, 
and the Angle A BD (which is the Comple- 
ment of it) or 3 5. ſhall be the Sun: Altitude, ; 
theTangentof obichi is AD to the Radius BA. 
Or to make this more evident, draw the 
obſcure Line D O parallel to A . 
Horizontal, and the Apgle B D O will plain- 
ly appear to be the Angle of the Sun Aui- 
tude 35 Degrees. 
Hence it will follow that if the Ling A D 


be prolonged to Q and divided according 
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to the Degrees of a Scale of Tangents; this 
Board or . Inſtrument will be always ready to 
ſhew the Sun's Altitude on Pens Scale, b7 
the Shadow of the Style A B turn'd directly | 
to the Sun, when the Board is held up and 
made to ſtand perpendicular to the Horizon. 

N. B. This is the Foundation of thoſe 
Dials which are made on Moveable Colunins 
or on Walking Canes, which ſhew the Hour 
of the Day by the different Altitudes of the 
Sun in the various Seaſons of the Lear. 

Note, There are ſeveral other ways to 
find the Altitude of the Sun by a moveable 
or immoveable aprigbt Plane, and a per- 
pendicular Style fixed on it. But none of 
thoſe Ways of taking an Altitude by the 
Point or End of the Shadow are the moſt 
commodious and exact for common Uſe; 
I have chiefly mentioned them to lead the 
Learner into a more familiar and perfect 
Acquaintance with the Nature and WN 
of theſe Operations. 
If no regular Inſtrument be at Hand ya 
take the Suns Altitude, I perfer the — 

ing * above = others, 


-Problen IV. To find the Sun's: or * | 
| Star s Altitude by a plain Board, Thread _ 


An | 

Take a ſmooth flat Board a8 1255 9 
which | is atleaſt 8 or —— broad every 
N 2 5 Way, 


4 
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Wap Ser Fig. XX. Mark two Points on at 
as à c at leaſt at ſeven or eight Inches di- 
ſtance, and draw that Line. Fix a very 
ſhort Pin at c perpendicular which may be 
done ſufficiently true by | gueſs.” Hang a 
Thread and Plummet on it. Hold up the 
Edge of the Board to the Sun till the Shadow = 
of the Pin be caſt all along the Line a e. 
Obſerve where the Thread falls; mark a 
Point in it as at 4; draw the Line dc, _ 
the Angle a cd's the C . of the. 
Sun Altitude: Or you draw the 
whole Quadrant 4c e, N the Angle 
dee is the Sun's Altitude. Now if the 
Arch d e be meaſured by a Line of Chords 
you find the Number of 'Degrees: r 
Note, That the Degrees of Altitude muſt 
always be reckoned from that ide of the 

Quadratit which is held next to 1 
ce.” The Coaltitude from the ſide a. | 

Note farther, That the Sun Altitude 
ſhould ſcarce ever be taken within half an 
Hour of Noon for any other Purpoſes be- 
ſide the finding of: the Meridian Altitude; 
becauſe for an Hour together the Altitude 
then increaſeg or decreaſes ſo very little, the 
Sun being then” near the Middle of 1 155 diury 
nal Arch. 98 

Tul Morice FT, That what the San is 
near the Horizon it appeats higber than 


* it is by reaſon of the Ręfraction or _ 


＋. breaking 
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breaking of its Rays in paſſing through a 
larger Space of Ker or thicker Air. 
When the Sun is one high its Re- 


fraction cauſes it to appear near half a De- 


gree higher than it is. At two D 


high the Refraction is 20 Minutes, at three 
Degrees the Nefraction is 15 Minutes, at 
five Degrees the RefraFion is 10 Minutes, 
at 10 Degtees the Ręfractian is five Mi- 
nutes. You muſt therefore allow: propor- 

tionably by deducting ſo much from the 
apparent Altitude when you make an Ob- 

ſervation near Sun-riſe or Sun-ſet. 1 
"8 Note again, That the heavier your Plum- 

met is, the more ſteddy it will hang, 1 
make the Obſervation more exact. 

If you pleaſe you may draw the whole 
Quadrant on the Board, and ſtick in the 
Fin at the Centre before vou make your 
Obſervation, which indeed i is the moſt 

wa ; 

Rn may find the Altitude of the Moon 
the ſame way. And the Altitude of "any 
Star may be found by the ſame Board, if 
you ſtick in another very ſhort Pin perpen- 
dicular at a, and fixing your Eye at s: bring 
both the Pins 4 and e juſt over the Star; 
then the Thread will hang (ſuppoſe) on the 
Point 4 in the Arch, and ſhew the 5 
or Ws * to cnn RR 


Pro- 
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Problem V. To obſerve the Meridian Al- 
tirude of tbe Sun or its Height at Noon: And 
by the ſame Method 7o find any Star's Me- 
ridian Altitude. 1 0 g 

If you know exactly when nid en, take 
the Altitude of the Sun by any-Ioſtrument 
within a Minute or two of that time, and 
that is the Meridian Altitude; for” two or 
three Minutes at Noon make no ſeakibſe 
Difference in the Altitude. 

But if you have no Clock or Dial or aun 

ching of that kind whoſe truth you can rely 
on, then a little before Noon! obſerve and ſet 
down the Altitude every four or five Mi- 
nutes till you find it begins to grow a 
little leſs, then . review. your: Obſervations, - 
and the greateſt Height was te true Meri- 
dian Altitude. 
Lou may, by the ſame Necho find ho 
Meridian Altitude of am Stat above the 
Horizon, if du make ſeveral Obſervations, 
when the Star is coming near to the North 
ald Fart . the Meridigs. :: * 51 


Problem VI. Hep. to find au the Deck 
Gor. N the dum er eee 


If you know. the: Latitude: of: the. Place 
3 you are, with the Meridian Altitude 
of the dun any Day in the Year, or if you. 
know the Sun's Place in the Ecliptick you 

Ms ws 4 I 


\ 
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may find the Declination of the Sun there- 
by Geometrically as ſhall be ſhewn after- 
ward: But if theſe ; are not known, then 
in order to other Aſtronomical Operations, 
you muſt ſeek the Declination of the Sun 
for that Day, either by the Globe on the 
brazen Meridian; or in a Scale of the Sur's 
Declination, which is drawn on artificial 
Quadrants, or other Mathematical Inſtru- 
ments; or it may be found in Tables 4 
the Sun's'Declination calculated exactly t 
every Minute of a Degree for every Day in 
the Year, which is the oe oy ene 3 
- may be had. £ | 
There are allo 77 ables 7 Deth nation: of 

ſeveral of the moſt noted Stars. Theſe are 
all the Vear at the ſame Diſtance from the 
Equator, and their Declination does not vary, 
« the Sun's does. uE 

Theſe Tables of the Sun's: Nad Stars De- a 
clination are donn at the * of chis Book, F 
- Set, XXI. 2 

But let it be noted here, that the De- 
clination of the Sun not only changes every 
Day in the Year, but it differs alſo ſome few 
Minutes in the next Year from the Year 
foregoing, even on the ſame Day of the 
Month: Whence this Difference ariſes, and 
| how to act with reſpect to it, ſee Problem 2 
* . and x: more in Seck XXI. 


Pa 
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en VII. Tv frnd the Latitie of 
Place by the Meridian Altitude and Dec 
nation of "the Sun any Day in the ar. 

The Way to find the Latitude of any 
Place (i. e. the Diſtance of the Zenith of 
that Place from the Equator) by the Meri- 
dian Altitude of the Sun, is firſt" to ſeek its 

Colatitude, i. e. the Complement of its La- 

. titude, or (which is all one) the Elevation 
of the Equator” above the Horizon of that 
Place. Suppoſe the Day given be the 11% 
of June, or the Summer Solſtice." A” 0. 

This may be done by looking back to 
Figure III. Firſt, Draw the Line H O for 

the Horizon, and from the Centre C taiſe a 

Perpendicular C Z to repreſent the Zenith. 

Make the Semicircle H Z O for the Meri- + 

dian: Then ſuppoſe the Meridian Altitude 
of the Sun at the Summer Solſtice be 62 
Degrees, by the Uſe of your Compaſſes and 
a Scale of Chords ſet up 62 from H to 8: 
Alſo the Declination of the Sun that Day be- 
ing 23 2 Degrees Northward, ſet 23 2 from 8 
downward, and it will find che Point E, and 
the Arch H E is the Altitude f the Bquator 
above the Horizon, or the Colazitude”'of the 
Place, (via.) 38 Degrees: Thence you find | 
the Tord s EZ or 513 . emmy 
completes a Quadrant. Then draw 
the Line E C it will repreſent” the Equator 
in that —— | — \ 


\ 


1 
2 
| 
3 
| 

| 
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Suppoſe you take the Meridian Altitude 
of the Sun on either of the Equinoctial 
Days, (viz.) in March or September, and 
you find it to be 38 3 Degrees: Set up 21 
from H to E, then the Sun having n 
Declination the Meridian Altitude it ſelf | 
ſhews you the Height F the Equator above 
the Horizon, which is the en of the 


Latitude. 


Suppoſe the Meridian. Abitade of the Son 
at the ſhorteſt Day be 15 Degrees, ſet up 


15 from H to V: Then the Sun's Dech- 


nation is 23 * Degrees Southward; therefore 
ſet 23: from V upward, and it finds the 

Point E: And the Arch H E is the Comple- 
ment of the Latitude as bende, (viz). 38 


Degrees 

For all theſe Practices the chief Rale.; "nh 
this. In the Summer Half-Year ſet your 
Declination downward from the Point of 
the Meridian Altitude, and it will find the 
Equator's Height above the Horizon. In 


Winter ſet your Declination upward from 


the Point of the Meridian Altitude, and it 


will ſhew you the Height of. the Equator, | 


The Reaſon of it is moſt evident in the. 
third and. fourth Figures. A 
n may be proper in this Place l 


2 le& what 1 bave already demonſtrated: in 


Seftion V. Figure IV. that the Latitude of 


DIE 1 dh — of 1 
33573: 25088 


1 you the- Colatituade. N 963 tit 
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nith from the Equator) Z E is equal to the 
Elevation of the Pole i O. above the Hori- 
20n. Thereby it 'that the Elevation 
of the Equator above the Horizon of that 
Place 1 one Side as E H (which is the 
Complement of che Latitude) is equal to the 
Complement of the Pyr Elevation on 
t' other ſide as Z P. If therefore the Lati- 
tude (ſuppoſe of London) be E Z ot PO 
51+ the Colatitude PZ or H E will be 384, 
for it muſt complete a Quadrant or)go De- 
grees ; and therefore if you ſet the Point P 
$1 : Degrees above O on the other file of 
the Horizon, and draw the Line PC, you 
have the Axis of the World repreſented; or 
the North Pole in its proper Elevation for 
London, and ſtanding (as it ought): at. right 
Angler with the Equatot E C. 
I have repreſented the Solution of this 
ſixth Problem in à Giomerrirul manner to 
ſhew the Reaſon of this Practice; but this 
Problem of finding the Latitude by the Me- 
ridian Altitude is much eafier performed 
urban ann e feof 0. ls 

In the Winter Half Veat add the Deciins- 
nation to the Meridian Altitude, and it gives | 


Hits 


-Inabe;Smmer Half Year, fable g 
Saw Declination from the Meridian Altituge, 
1775 it fee FORTE "1242 na ing ond 


N ** 


1 
Lc 4-4 & 


if 
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j 
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3 

| 

# 
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After all it muſt be obſerved here that 


all theſe Problems of finding the Latitude 
of the Place by the Sun's or Star's Meridian 
Altitude, Sc. belong chiefly to thoſe Places 
which lie within the Temperate: Zones. If 
the Place lie in the Torrid or Frigid Zones, 
theſe Methods of Solution are good when 
the Meridian Sun is on the ſame ſide of the 
E. with the Equator, whether North 


A= 1 > &&| Or 
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or South. But if not, they, there muſt be 
ſome little Difference of Operation at ſors 
times of the Lear. Vet if you project a 
Scheme for the Solution of ſuch an Enquiry 
like Fig. III. the very Reaſon of things will 
ſhew you when you muſt Add or Labin 


| Problem VIII. To find the Meiden 4 
titude of the Sun amy Day of the Thar, the 
Latitude of the Place being giuen. 

This is but the Converſe of the bude 
Problem, and therefore is to be performed 
the contrary Way, (viz.) in Winter ſubſttact 
the Declination VE from the Eguinactia 
Altitude or Culatitude H E, and the Res 
mainder is HV the Meridian Altitude: 
In Summer add the Dezlination-E'S. to | 

the Eguinoctial Altitude, or Colatitude H E, 
| and it gives the Meridian Altitude H 8. 

The Meridian Altitude at the Equinoxes 
is is the ſame with the Colatitude as before. 


Problem IX. To find the Declination of 
the Sun, its Meridian Altitude and the E.. 
titude f the Place being given. 

It is hardly neceſſary to Joferibe. this 
Practice to thoſe, who have perfectly learn f 
the two foregoing Problems. 1 
Subſtradt the Colatitude HE from che 
Meridian Altitude in Summer H 8, and the 
Remainder i is * Sun's Summer: Declination 
ES. | Sub- 


Y Colatitode "hg 


ao Me n Principles of Sect, 20; 
. Subftra#the Meridian Altitude in Winter 


HV: from'the-Colatitude HE; and the Re- 


malkdort is the Sun's Winter Declination E V. 
Or ih ſhott, if the Meridian Altitude and 
given, ſubſtrat? the Iefs frum 
il greater, and the ä the Sam! 
err 


kW Na 


Problem X. NR ita e 
Place by the Meridian Altitude n 
won tis on the South AMderidian. . 
Find the Declination of that Star in ſome 
Table or Scale of the Star's Declination. 
If it has Declination Northward, (as the 
San has in Summer) ſabſtra&t the Decli- 
nation from the Meridian Altitude, and it 
| gives y on the Colatitude. 

Ik — Star's Derkrariam be Saubere 
(as the Sun's is in Winter) add its Declina- 
tion to its Meridian Altitude, uy by giyes 
you the Colatitude. 

Note, When I ſpeak of North 1 South- 
ward in relation to Winter and Summer, 
in many of theſe Problems, I mean in N.. 
tbern Latitudes ſuch as urs is in Britain. 
When the Star is om the North Meridian 
9 Oe 


Faun. XXXII. 


Problem Kl. By what Methods is the Low 


Places'to be found, i 
Etude of Plarts'ro be fou Thoogh 
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Though the Latitude (which lies North- 
add and Southward) may be determined 
with the utmoſt Certainty by the Methods 
before propoſed, yet the Longitude of a 
Place (which ia the Diftance of any tuo 
Places from each other Eaſftward or H- 
ward) is very hard to be determined by the 
Sun or — becauſe they always 
moving round from Eaſt to Weſt. "The | 
Longitude therefore of Places is uſually 
found by meaſuring the Diſtance on Earth 
or Sea from Wal or | 
The Map- Malers who deſcribe 3 4 
Provinces or Kingdoms, meaſure the Diſtan- | 
ces on the Earth by an Inſtrument made on 
Purpoſe, with a Mbeel ſo contrived, that a 
certain Number of its Revolutions is equal 
to a Pole, a Furlong, or a Mile; it hath 
alſo a Mariners Compaſs and Needle'touch'd 
with a Loadſtone faſtened to it, to ſne how 
much their courſe varics from the Nertb or a 


South. 
** they have ene 4 


In this laſt 
| Way. to find the Difference of Longitude be- 
tween two Towns that are ſome thouſands 
of Miles aſunder in diſtant Nations; and 
that is by a nice and exact Obſervation of 
5 hr-Aridient when the Eclipſes of the Moon 
| begin or end, made by Mathematicians at 
thoſe diſtant” Places: And thus by the 
Difference of Time in thoſe Eclipſes Ti 

| compute the Diſtance of Place. | 


162 
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This Invention is till further i ed ' 
| by Obfervations of the - Eclip/es of the four 
Moons or little ſecondary Planets, which 
roll round the Planet Jupiter as our Moon 
does round our Earth: By theſe Means 
the ſuppoſed Diſtances of ſome Places in 
the Eaſt and Weſt- Indies have been alter d, 
and the ee, of ſeveral hundred Miles | 
corrected. kd nan reg 
The ee ene it at Sea by the Log, 


| which is a piece of Board faſtned to a long 


Line which they caſt out of the Ship while 
a Minute or Half. Minute Glaſs begins to 
run: Then drawing in the Zog, they ſee 
bow far the Ship has failed in 4 Minute; 
and ſuppoſing the Circumſtances of the 
Wind and Water to be the ſame, they com- 
pute thereby how far they have ſaibd in 
Jome Hours. But this being à very uncer- 
tain Way of reckoning becauſe of the con- 
tinual Changes either of the ſtrength or the 
Point of the Wind, or current of the Water, 
they are often liable to Miſtakes, There- 
fore it has been the famous and ſolicitous 
Enquiry. of theſe - laſt Ages how to find out 
and aſcertain Longitude at Sea; and there 
is ſo. vaſt a Reward as twenty thouſand 
Pounds offered by the Parliament of | Great- 
Britain to any Man who ſhall. invent a Me- 
thod for it, which ſhall be Plain, eaſy 07 
NO at _ | 

| | Problem 
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Problem XII. To find the Value of a De- 

gree of a greater Circle upon the Earth, or 
— nuch it contains in Engliſh Meaſure. 

Here let it be noted, that one Degree of 
a greater Circle on the Earth' anſwers to 
one Degree of a greater Circle in the Hea- 
vens, It is true the "heavenly Circles are 
incomparably larger than the Circumference 
of the Earth; and they are alſo larger than 
each other according to the different Di- 
ſtances of the Planets and Stars; yet every 
Circle (whether greater or leſſer 4 divided 
into 360 Degrees, and therefore though Cir-" 
cles differ never-ſo much in Magnitude, yet, 
when they are ſuppoſed to be concentrical, 
(7. e. to have the ſame Centre) every ſingle 
| ee of each Circle is correſpondent to a 

ſingle Degree of all other Circles. 

N ow that a Degree of the Heavens thus 
anſwers to a Degree on the Earth is very 
evident; for if we travel on Earth, or fail 
one Degree Northward or Southward on the 
ſame Meridian, we ſhall find by the Sun or 
the fixed Stars in. Heaven that our Zenith is 
juſt a Degree altered, our Latitude is changed 
one Degree, and our Pole is one Degree more 
or leſs elevated, {viz;) more elevated if we go 
from Londhn toward the North, and leſs ele- 
vated if we go toward the Sourh, till we come 
to the Equator : Afterward: the contrary Pole 
is elevated gradually. 8 ſach Experiments 
9784 | | ; as 


as theſe Philoſophers infer alſo that the Earth 
is a Globe and not a plane Surface. 0 

Wherefore: o find the Value of 4 Degree 
on a'greater Circle of the Earth, you muſt 
travel directly in the fame Meridian, mea- 

ing your Miles all the Way, till your La- 
titude be alter'd one Degree; and then (if you 
have been exact in your Meaſure) you, will 
find that you have travel'dabout 70 Engliſb 
Miles; though Geographers often — 60 
Grographicat Miles to a Degree for greater 
Eaſe 1 in - Computation, as | have laid before. 


Problem XIII. To find the an ene 
the Diameter, the Surface and * Con- 
tents of the Eart̃ß. 

Faving found the Valve of one 
to be 70 Miles, multiphj that by 360, and it 
produces 2 5200 Miles for the Crrcumference. 
The Diameter is in proportion tothe Cir- 
cumference as 1 13 to 385, or as 50 to 157. 
or in more brief and vulgar Account as 7 is 
to 22, which will make the Diamater of the 
| Earth: to be about 8000 Miles, 
Multiply the Circumference by the Dia- 
meter, and that Product ſhall be the. Square 
Feery: Furlongs, Mules, &. of the Surface. 

Multiply the Surface by the fixthpart ofthe 

2 Diameter, and that will give the ſolidContent. 
VNoere, That Geographers differ a little in 
the 6 . becauſe 

they 


„ lier in the Meaſore of a auge Des 


neſs and Inequalicy of any Road that you'cari 
travel for 70 Miles togetheſl: The juſteſt 
Meaſures have made 69 Miles gb to a De- 
een or the rob Namn 7 Mites. 

1510 be — 

Problem XIV; 75 find the Value of 0 „ Ds 

gree of 4 leſſer Cirele on the Rarib, i. e. the 
Value of 4 Degree of Longitude on the ace 
Parallels of Latitude. 

I have mentioned it before nter the 11 
Prob. of the 19 Sec. that all the Degrees 
marked on the Equator, or on any of the 
Meridiang are „70 Miles, becauſe all thoſe 
Libes are Great Circles; yet in the: Parallels 
Latitude, the further yon go from the 
Equator, the Girile; grows leſs and leſs, and 
eon ſequently each Degree of it muſt be leſs 
alſo; and fot this Reaſon the whole Circle 


of 360 Degrees near the Pole will riot! make 


above 300 Miles; and as you apptoach ſtill 
neater to the Pole, ow nf make 0 I 


Fur ag or Feet. | E bo 
To find therefore ths true Value ” a Dow: 


2 gree ſuppoſe i in the Parallel of Latitude f 


London z 1 Degrees, uſe this Method, Fig, 


XXII. Niake a firaight Lite A B to repreſent 


one Degree in the Equatot, divide it into 


60 Geograpbiaa! Miles, or into 70 Engliſh 


Miles, all equal: Set the Bboti of ydur 
Atti rat! | M 2 Com- 


greei; And that is becauſe of the Crooked: - 
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Compaſſes in A, deſcribe an Arch from B to 
Cof 511 Degrees, then from the Point C 
let fall a Perpendicular to D, and A Dis the 
Meaſure of a Degree of Longitude in the Pa- 
rallel of Londen, (viz.) about 43 1 Miles. 
The Demonſtration of it may thus be 
explained. Prolong the Arch BC and com- 
plete the. Quadrant EA B. Then E ſhall 
repreſent the North Pole: E A the Northern 
Half of the Axis of the World, A B the Semi- 
diameter at the Equator, and N C the Semi- 
diameter of the Parallel of Latitude for 
London. Then Arithmetically, if the Line 
AB (ſuppoſe 1000 equal Parts) allow 70 
Miles for a Degree, what will NC (i. e. 
about 621 equal Parts) allow ? An/. 43 . 
Or Trigonometrically thus. AB is the 
whole Sine of 904, or Radius. N C is the 
Sine of the Colatitude 3843. Then ſay, As 
AB or the Sine 904 is to 70 Miles, ſo is NC 
or AD the Sine of 38% to 43 Miles. 
Nate, this Diagram or Figure will ſhew 
the value of a Degree of Longitude in any 
Parallel of Latitude, if from every Degree 
in the Arch ECB a Perpendicular were 
drawn to the Line A B.. „een 
Therefore a whole Line of Sines if num- 
ber'd backward, and apply'd to a Scale of 70 
equal Parts, will ſnew the Miles contain d in 
one Degree of Longitude under any Parallel 
of Latitude whatſoever. | . 


1 N —ͤ— —n - 
—— — — — = 
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Having . ſhewn jn former Problems how 
to talee the Meridian Altitude f the Sun, 
and! thereby to find the Latitude of any 
Place on the Earth, I think it may be pro- 
per now-to ſhew how to projet? the Sphere 
for any Latitude'upon the Plane of the Me- 
ridian, and repreſent it in ſtraight Lines, which 
is called the Analemma : Becauſe the Erection 
of this Scheme (and | ſometimes: of a little 
Part of it) will ſolve a variety of Aſtronomical 
Problems, as: will r hereafter. 

* 10. 55 

Pwblem XV. Jo eref# the Analemuna, or 
W the Spbere in ſtraigbt Lines for the 
| Latitude of London 51 4 Degrees. 

\ Firſt, It is ſuppoſed you have a Scale of 
Chords. at hand, or a2 Quadrant ready di- 
vided.into go es. Take the Extent 
of 60 Degrees of the Line of Chords in 
your Cornpaſſes, (or which is all one) the 
Radius of your Quadrant, and deſcribe the 
Circle. NZEHSQ. for a Meridian both 
North and South as in Figure XXIII. (vix.) 
NES, which repreſents 12 o'clock at Noon'; 
and N Qs, which repreſents' the Hour of 
Midnight. 20, 

Through C the: Centre deans the Line 
0 ſor the Horizon. At go di- 
ſtance from H and O mark the Point. Z and 
D for the Zenith and Nadir; then draw the 
Line 2 D which will croſs H O at 


M3 2 


Angle with it of 23 Degrees. 
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Angles, and will repreſent the Azimuth of 
Ea and Weñ; as the Semicircle Z G res 
preſents the Nrib e * HD 
the Sah. 71 3 1 1 C4 G0 Sen 
Above the ne mak NW or the 
North Pole elevated 51 Degrees : Though 
the Centre C draw the Line N for the Ar 
of the World ; which Line will alſo reptEſent 
the Hour Gircle f | ix 10 clock, being at go 
Degrees diſtance from Noor and Midnight. 
S will ſtand for the South Pole, de prese 48 
much below H the South fide of the 
Horizon, as N the Vb Pole n caſed 
above O on the North ſide of itt. 


At go Degrees from N mark Band N 


on each ſide; then croſs the Axis of the 


Vo rid N'S with the Line E Q at right Angles, 
which repteſents the Equator, Thus E will 
be go Degrees from N the North Pale; 31.3 
Degrees from Z the Zenith, which is: the 
Latitude, and it will be 38 1 Degrees above 
H the Horizon which NO e of 
the Latin rer.. Ao 
At 23 1 Degtees from E an each ade mark 
the; Tuidte Mand W; then parallal / to the 
Equator or EQ draw the Line M. 2 forthe 
Tropic oft Cancer, and the Wi for the Tro- 
pio of 1Gapticorn. ' After that, through the 
Centre C draw M which is the:Zo/zptict : 
It cuts the Equator E Qin C, and makes an 
S ni.! 
From 
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From the Points N S mark p and x on each 
ſide at the Diſtance of 23 Degrees, 2 57 
the Poles of the Exliptict, and the of 
and æ p being drawn-are the two Polar Ci 
cles, (viz.) the Artie and Antartic. © 

Thus nalemma is compleated for "a 
general. Purpoſes or Problems. 

The further Obſervables in it are theſe, Viz, 

Mis the Sum Place inthe Ecliptick when 
it enters. Cancer at the Summer Solſtice + 
And the Arch EM is its North Declination 
2 3 * Degrees. 8 ; 

C is the Sun's Plate in the Elciptick en» 
tering Aries or Libra at the Equinoxes : And 
then! it has no Declinatiun. 

m is the Sun's Place in the Ecliptick en- 
tering Capricorn at the Winter Solſtice ; And 
the Arch Qortwhich is all one) E irg 
South Declination 233 Degrees. 
erb Line I 2. f. the Sun's Path the 
Longeſt "Day, or at the Summer e 
it is at at Midnight; it riſes at R; it is 
at fix o'clock at 6; it is in the Eaſt. Azi- 
muth at V; it is on the Meridian at M that 
Day, and the Arch MH is its Menn * 
tude, (viz.) 62 Degrees, © 

The Line EQ is the Sur's Path on hs 
two EquineBial' Days at Aties and Libra; 
it 8 at Midnight at it riſes" zt C, rt 
tis in the ſame* Mottient at the : Faſt, and 
| 1 clock; for oc the EquinoRial Days 

V\ NM = ht ea 2 D 
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2 the Azimuth of Eaſt and Weſt, an 
Ns the fix o'clock Hour Line both meet 
at C in the Horizon HO, which never 
bappens any other Day in the Year: Then 
the Sun goes up to E at Noon; and E H 
is the Arch of its Meridian Altitude at the 
* (via. 38 4 Degrees. 
Wr is the Suns Patb the Shorteſt Day, 
or. at the. Winter. Solſtice ; it is Midaight at 
z it is in the Eaſt at K lon before it 
riſes ; it is fix o'clock: at G - 3. it riſes 
alſo; then at T it riſes or gets above the 
Horizon; ; it is Noon at W, and its Meridian 
Altitude is WH or 15 Degrees. | 

The Sun's Aſcenfional Difference (that i, 
its Diſtance- from ſix o'clock at its 
or. Setting) in the Summer .. Solſtice is he 
Lide R 6, and at the Winter Solſtice tis the 
Line 16. 

Its Amplitude (ot Diſtanee from Eaſt or 
Welt a its Riſing or Setting) 1 in Summer i is 
ROC; in Winter tis IC. 
| Hete you, muſt ſuppoſe that the Sun goes 
down again from the Meridian in the After- 
noon. on t other fide of the Scheme or Globe 
in the ſame manner in which its Aſcent to- 
ward the Meridian is repreſented on this 
Dide: 80 that the Line M R repreſents the 

un' s Semidiurnal Arab at Midſummer, E C 
at the Equinoxes,. and WIat Mid- winter. 
The Semudiurnal Arch is half the Arch it 
es above the Horizon. Note, 
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Note, That as we have deſcribed the va- 

rious Places of the Sun's Appearance above 
the Horizon H O at the ſeveral Seaſons of the 
Vear, ſo the various Places of its Depreſſion 
below the Harixon H O may be eaſily found 
out and dee by any. Learne. 


| Problem XVI, How to repreſent. any Pe- 
rallel of Declination on the Analemma, or t0 
deſcribe the Path oY the n any Day in the 
War. 217377] 

Find cut what is the Sur's Declinatins 
| that Day by ſome Scale or Table: Obſerve 
whether it be the Winter or the Summer - 
Half-year;; and. conſequently whether the 
Declination be - North or South : Then: for 
the North- ſide of the Equator, if i it be Sum- 
mer, ſet the Degrees of North Declination 
upward from E toward Z; if it be Winter 
ſet the South Declination downward from E 
toward H: And from the Point of Declina- 
tion (ſuppoſe it be M or W) draw a Line 
parallel to EQ the Equator, as M or Wr, 
and it repreſents the Parallel of Declinatian, 
or the Path ef -the Sun for that — 1 75 


Problem XVII How to r eſent any „ Po- 
rallel of Altitude, either 7. * Sun or. + Star 
on the Analemma. 3 

As the Lines of Declination. are parallel 
to the * ſo the Lines of And are 
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paralle} to the Horizon : e L. work 
= 2162 80 the Sun be about 42 
5 Degrees on the Meridian Kok 

H to A, draw the Line AL parallel to H O, 
and it deſcribes the Sun 5 722 85 10 Atti- 
tude that Moment. 1 O. 

Here Note, that where the Sun 8 Parallel 
of Declination for any Day and his Paralle/ 

Altitude tor any Moment croſs each other, 

t is an exact Repreſentation of the Sur's 
Place in the Heavens at that Time: Thus 
the Point Sol © is the preciſe Place where 
the Sun is when he is 42 Degrees high on 
the longeſt Day of the Year: for M re- 
preſents his Path or Parallel of Declination 
that Day, and AL repreſents bis Parallel of 
Altitude that Moment. 

Imight add here alſo, that the prick'd 


Arch No s repteſents the Hour Circle in 


Which the Sun is at that Moment; and 
2 O D repreſents its Azimuth ot vertical 
Circle: at that Time Note, Theſe Arches 
are troubleſome to draw aright, and art 
nor at all neceſſary to ſolve common Problem 
by dbe Sele and Compaſſes on the Ana- 

lemma, 2 5 aeg 
l ee VOTES te 8 


Problem XVII. "The De 21. the Month 
* the Sun's Altituge forte groen,” how to 
find. the” * or” e ! x by the 
of * | Th 
SHRIEF e 
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The two foregoing Problems acquaint you 
how to fix the preciſe Point of the Sun's Place 
any Minute of any Day in the Year. by the 
Parallel of Declination and Parallel ef Alti- 
tude croſſing each other. | 
Nou ſuppoſe. the Day of the Month be 
the 6* of May, and the Sun Altitude 34 
Degtees in the Morning. _ Deſcribe the. Se- 
micircle HZ O in Figure XXIV. for the 
Meridian. Make HCO the Horizon. Draw 
EC making with HC an Angle of the 
Colatitude 38 1 Degrees to repreſent the E- 
quator. Seck the Declination | of the Sun, 
and in the Tables or Scales you will find 
it near 16 4 Degrees Northward: Set 16 + 
from E to D; draw D R for the Path of the 
Sun that Day, parallel to E C the Equator, 
Then ſet the Altitude 4349. from H to A, 
draw A parallel to H O the Horizon. | 
Thus the Point © ſhews the, Place of tbe 
Sun as before. 

Now if you would find the Hour, you 
muſt draw the Line CN at. right Angles 
with the Equator E C, which reprefents the 
fix. a Clock Hour Line ; and the Diſtance 
6 © is the Sur's Hour from x; that is, his 
Hour after fix in the Morning, or before. fix 
in the Afternoon, 

If you are to ſeek the {zimuth, then you 
muſt draw the Line C Z perpendicular to 
HO, which f is the vertical Circle of Eaſt or 
"Wears. 
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Weſt; then the Extent FO is the Sum s Aæi- 
muh from Eaft in the Morning, or from 
Weſt in the Afternoon. © 
Thus: you ſee that in order to ſolve thoſe 
two difficult Problems of the Hour or Az1i- 
muth, you need but a very few Lines to per- 
| form the whole Operation ; for if you want 
only the Hour, CZ may be omitted; if you 
want only the Azimuth, CN may be omitted. 
Yet in'the Winter Half-year, 0 poſe the 
136 of November, when the Deel nation is 
near 18 Degrees South, it muſt be ſet down- 
ward as E W from E toward H; then you 
. cannot ſo well find the Hour without pro- 
ducing the fix a Clock Line N C below the 
Horizon down to 8, that you _— meaſure | 
the Hour from 8 or fix. © 
| Obſerve alſo that this little Diagram in 
Figure XXIV. will ſolve a great Variety of 
Problems befides the Hour and Azimuth on 
the 6" of May: It ſhews the Length of the 
Day by the Semidiurnal Arch DR. The 
Sun's Aſcenſional Difference is'6 R. His Am- 
plitude is CR. His Azimuth from Eaſt or 
Weſt at fix is T 6. His Altitude at Eaſt and 
Weſt is VC. His Meridian Altitude is the 
Arch DH: And his Azzmuth from Eaſt or 
Weſt at riſing or ſetting is the Line C R. 


Problem XIX. How fo meaſure the Num- 
ber of Degrees on any of the ſtrait Lines in the 
Analemma, 1 
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I chink there is no need to inform the Rea- 
as that any Part of the outward Circle 4 
Meridian may be meaſured upon that Scale 
of Chords or Quadrant, according to whoſe 
Radius the whole Analmma is drawn. 

As for the ffraight Lines they are all to be 
conſidered as Sines; theſe Semidiameters 
which are drawn from the Centre C to the 
Circumference are ſo many whole Lines of 
Sines or 9o Degrees to the common Radius 
of the Semicircle. But if you conſider any 


wobole Diameter which paſſeth through the 


Centre C, it is a Line of * verſed Sines, i. e. 
two Lines of Sines 7 


the Semieiride. 
If therefore 1 7 "wiby a ak or Ti 
Sines at hand to the fame Radius of A 


Circle, you may meaſure any Part of thoſe . 


ſtraight Lines, ſetting one Foot of the Com- 
paſſes in the Centre C, and extending the 
other to the Point propoſed, then applying 
that Extent to the beginning of the Line of 
Sines, and obſerving how far it reaches, 

Bat if you have no Scale or Line of Sines 
at hand, you may find the Quantity of any 
Part of the Scenidiametet by the outward 
Limb or Semicircle, and by the? Scale of 


Chords, according to whoſe Radius: the 


Semicircle is driven: The Method of 
forming it ſee in Figure XXV. Where the 
Quadrant 


Quardrant y x & ie drawn by the ſame 
Radius as * Semieitele in Figure XXIV. 
But I choſe, to make it a diſtinct Figure, 
leſt the Lines ſhould interfere with one 
another and breed Confuſion; and there - 
fore in Figure XXIV. I dem uſed capital 


| Letters, in Figure XXV. all the Letters are 


ſmall, 1 

. Suppoſe I would 7 WT many Degrees 
are contained in VC which is the: Sun 
Altitude' at Eaſt or Weſt. This is a Patt 
of the Semidiameter C Z.: Suppoſe” there- 
fore C Z to be a Whole Line of Sines, be- 
ginning to be number'd at C. Take the 
Exterit VC in your Compaſſes, and carry | 
one Leg up in the Arch y x till the other 


Leg will but jaſt touch the Diameter y 5, 


ant the Leg of the Compaſſes will reſt at ; 
wherefore it appears that V in Fig. XXIV. 
isthe Sine of the n yn in Fu XXV. 


or 21 

Another Way to perform i it is this, Take 
the Extent VC, ſet one Leg of the Com- 
paſſes in y, and with that Extent. make a 
blind or abſcure: Arch at e, and by the Edge 
of that Arch lay a. Role 93 
and it will find the Point eee 
(iz. ) 21 Degrees. 

By the ſame Praftice pen may. find the 
Number of Degree contained is any Part 
ö Same 

ntre 


5 
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Centre C, (via. ] CH, CE, CM, Z. 
CN, GO, a which are whole ines 
of Sines to the common Radius of the 
Quardrant,./ - |, 

But as for. thoſe 1 in the 2 
which are not drawn from: the Centre. C, 
but are drawn acroſs ſame other Diameter 
and produced to the Limb, * as. the. Line 
6 D, the Line 8 W, the Line F A, od the 
Line FL, each of theſe are to be. clicemed 
as a whole Line of Sines alfa, but to a Ef 
. Radius. 

80 6 0 e XXIV. in the We” of 
the Sun's Hour from 6 ; but the Radius, is 
6 D, and the Number of Degrees in 6 © ia 
to be found in this manner. Take the 


Extent 6 D, or this whole leſſer Radius in Fi 


your Com „and ſet it from 6 to 9g in 
Figure V. then take the Extent 0:0, 
and e Pen echs Compaſſes in 
make an obſeure. Arch at o, and a Ruler 
laid from ö the Centre by the Edge of that 
Arch. o will find the Point d in e Limb 
and ſhew that d y is 34 i. Degrees, which - 
(turned into Hours) is /wo Haurs 17 Minutes 

from fix, (viz.) 17 Minutes ball eight in 
2 Koraing, to 43 Minutes pak, three, in 


e Fg re XXIV. is "the Ge 


. a in Eaſt to to 5 
LED take therefore 10 3p 
Com paſſes 


( 
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Com ſſes and ſet it from 6 top in Fi- 

then take the Extent F and 
with one Foot i in p make the obſcure Arch 
u; by the Edge of that Arch lay a Ruler 
from þ the Centre, and you will find the 
Point s in the Limb; therefore ys is the 
Azimuth from Eaſt to Weſt, that is, about 


1 

Ng If you have the Liftvimbet called 
a Sector at band and know how to uſe it, 
yon may with great Eaſe and Exactneſs 
find the value of any Sine in the Aualemma, 
Whether it be to a greater or a leſſer Ra- 
dius, without theſe COR Opera- 
tions. 


Problem XX. Tt find the Sun's Place i in 


the Ecliptick am Day in the Year. 
It is well known that the 12 Signs of the 
—5 


Zallock, each of which has 30 Degre 

contain in all 360 Degrees: And tlie Sun is 
faid do go Ade h them all once in twelve 
Mo ths or a - He Therefore in a vulgar 
ount, = for the Uſe of Learners we 
nerally ſay, the gun through one 

Tee in a little more than a Day, and 
thereby finiſhes the 360 Degrees in 365 
Days. But this is 505 the juſteſt and moſt 
accurate Account of Things: Let us there-. 
fore now toward the End of this Book, 
wh * little more Exactneſs obſerve, K 
1. That 
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1. That the annual Courſe which the Sun 
appears to take through the Echiprick round 
the Earth, is much more properly and truly 
aſeribed to the Earth's moving or taking its 
Courſe round the San; tho' the common 
Appearances to our Eye are much the ſame 
as if the Sun moved. 
2. This annual Courſe or Path of the 
Earth is not properly a Circle, but an Ellipſit 
or Oval: And as the San is fixd in one of 
the Focus s of the Ellipſis, ſo the fix d Stars, 
(and among them the 12 Signs) ſurround and 
encompaſs it. See Fig. XXXI. where the 
black Point 7 is the Earth in its Orbit mov- 
ing round, and © the Sun near the Middle, 
and the outward Circle of Points is the Mw 
Heaven. 

3. That Part of this Ellipſis or Oral, 
which the Earth traces in our Winter Half 
year, (i. e. from Autumn to Spring) is nearer 
to the Sun than the other Part of it which 
the Earth traces in our Summer Half. year, 
(i. e. from Spring to Autumn.) And as it is 
nearer to the Sun, ſo conſequently tis the 
ſhorter or leſſer half, if I may ſo expreſs it. 
The very Figure ſhews it plainly. 

Note, By our Winter and our Summer 1 
mean thoſe Seaſons as they reſpect us in 
Europe, and in the Northern Parts of the 
Globe, 
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JI. Thence it follows that the Sun appears 
to hoith its Winter Half-year from Septem- 
ber. 234 to March ach, i. e. from « by 
1 tov ſooner: by 7 or 8 Days than it does 
the Summer Half-year, i. e. from v by 
a 0 , or from March 20" to September 
236%, which is proved thus: When the 
Earth is at 7, the Sun appears at and tis 
Midſummer. When the Earth is at e the 
Sun appears at & and 'tis Autumn. When 
the Earth is at o the Sun appears at and 
tis Midwinter. And when the Earth is at 
a the Sun appears at y and 'tis Spring. Thus 
the Sun appears to paſs through thoſe Signs 
which are juſt oppoſite to thoſe which the 
Earth paſſes. Now as the Earth is longer in 
going through the Arch @ 7 e, from & to 
+, than it is in going through the Arch e oa, 
from v to , ſo conſequently. the Sun ap- 
pears to paſs through the oppolite Signs from 
Aries to Libra, flower than he does from 
Libra to Aries. | 

This is proved alſo plainly by the Compu- 
tation of Days. 

Aſter the Sun enters Aries on March 
200, that Month bath 11 Days, and acer 
the Sun enters Libra on September 230, 
that Month hath 8 Days. Now let us com- 


pute. 


- 


March 
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11 September =- 8 2 


November - 30 * 
December 3190 
rn 
February 28) 
| _ March — 20 


— 


Summer 186 Days Vinter - 179 Days 


8. Agreeably hereto tis "a that in the 
Winter Months (chiefly from the latter end 
of October to the middle of March) the Sun 
appears to move ſomething more than one 
Degree in a Day: But in the Summer Months 
(chiefly. from the middle of March to the 
latter end of October) the Sun appears to move 
ſomething leſs than one Degree in a Day. 
This is one Reaſon why a good Pendulum 
Clock meaſures Time more juſtly than the 
Sun: And 'tis this Irregularity of the Sun's 
meaſuring Time that makes the Tables of 

uation of Time neceſſary. 

6. And thence ariſes a ſenſible Ine quality 
between the Times of the Sun's apparent 
Continuance in different Signs of the Zodiacł: 
He ſeems to tarry longer in thoſe of the Sum- 
mer, and ſhorter in thoſe of the Winter: So 
that he does not leave one Sign, and enter 
another juſt in the ſame Proportions or Dil 

tances of Time every Month, 


N 2 7. This 


182 Te firſt Principles Sect. 20. 
7. This occaſions a little Variation of the 
Declination of the Sun, and his Right Aſcen- 
fon from "th&Regularity that we might ex- 
pect; for they are both derived from his ap- 
parent Place in the Ecliptick: And therefore 
none of them can be found by Learners with 
utmoſt Exactneſs, but in an Ephemeris or 
Tables which ſhew the Sun's Place, &c, every 

Day in the Year. | Sek DE. Na 
8. Let it be noted alſo, that the Leap- year 
with its additional Day the 290 of February, 
returning every four Years, forbids the Sun's 
Place in the Eclipticł to be exactly the ſame 
at the ſame Day and Hour of the following 
Year, as it was in the foregoing ; ſo that 
though you knew the Suns Place, his Right 
Aſcenſion and Declination for one whole 
Year, that would not ſerve exactly for the 
next Year, for the niceſt Purpoſes of Aſtro- 

nomy. n 

9. Vet as in four Vears Time the Sun ap- 
ars very nearly at the ſame Place in the 
Teavens again at the fame Day and Hour 
and Minute as before, ſo a Table that con- 
tains the Round of four Years is a ſufficierit 
Direction for 20 Years to find the Sun's Place 
for any common Purpoſes : Provided always 
that we ſeek the Sun's Place, Declination or 
Right Aſcenſion, for any Year and Day in 
that Year in the Table that is equally diſtant 
from Leap-year, whether it happen to be = 
ks * 84k 3 
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firſt, the ſecond, or the third after Leap- 
year, or whether it be the Leap- year it ſelf. 
See more of this Matter Set?, XXI. of wo 
Tables of Declination. 

10, If we would make one fingle Table. or 

Scale of the Sun's Entrance into the Signs of 
the Zodiacł, or of his Declination or Right 
Aſcenſion to ſerve for every Year, we muſt 
chuſe the ſecond after the Leap-year, becauſe 
that comes neareſt to the mean or . middle 
Courſe and Place of the Sun, and will occa- 
ſion the leaſt Error in any Operations. 
I have therefore here ſet down a ſhort 
Table of the Sun's Entrance into the ſeveral 
Signs, for the Year 1754, which'is the ſecond 
after Leap-year ; and for Geometrical Opera- 
tions with a plain Scale and Compaſs, it is ſuf- 
ficiently exact for 20 Years to cms. 


Anno 17 54, the ſromkl after Lab 5 


Day d. Day d. m. 
March 20-- « -- 0:09]Sept. 23-021 
April 20-= y -- 0: 19]O#. 23--m--0: 3 

May  21-- xz -- 0: 16] Nov. 22 -- p --0:14 
June 22— 8 — 0: 57 Dec. 22 -- yp -- 0:44 
July 23--Q -- 0:25] Fan. 21-2 0233 
Auguſt 23 - o: 11] Feb. 20-- X==0t55 


It is not poſſible to form all this irregular 
Variety of Times when the Sun enters the 
ſeyeral Signs into any Memorial Lines or 


N 4 Mme 


7 
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mes with any Exactneſs and Perf 
— and therefore I have omitted 5 
Attempt. Such a ſhort ' Table as this may 
be always carry'd about by any Perſon who 
deals GED in ſuch Operations and In- 
quiries. 

But to give an Example of the Practice. 
Suppoſe it be inquired, what is the Sun's 
Place, April 2 5, I find the Sun juſt entered 
into Taurus u en the 20, then 1 reckon 
tis in the 3 Degree of s April 25%, which 
added to the whole 30 Degrees of Aries, ſhews 
the Sun to be 35 Degrees from the Equinoe- 
tial Point Y on the '25th of April. 

If the 290 of November we enquire the 
Sun's Place, we muſt confider the Sun is 
juſt entered ? the 22 of November: There. 
fore on the 29 it is about 7 Degrees in «4 
which added to 30 Degrees of m and 
Degrees of =, ſhews the Sun on the 290 of 
Nn, to be about 67 * from the 
Autumnal Equinox or . 

Thus by adding or ſubtracting as the Caſe 
requires, you may find the Sun's Place any 
Day in the Year ; And thence you may com- 

te its Diſtance - from the neareſt Equinoial 

eint, which is of ew Uke in het ALT bY 


Problem XXI. The Day of the Month: being 


| given, to 11 * Pargli of Declination e 


g 
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that Day without any Tables or Scales _ 
Sun's Declination, ; 
This may be done two Ways. The rſt 

Way is by conſidering the Sus Place in ibo 
Bell ick, as May the 6" it is 46; Degrees | 
fromthe Rel Northward. Therefore in 
Figure XXIV. after you have drawn HZO 
the Meridiari; EC the Equator, ſet up 23 
Degrees the Sun's greateſt Declination from 


E to M; draw MC to repreſent the Eckp. 


tick; chen take 46 Degrees from a Line or 

Scale of Sines and ſet it from C the Equinoo- 
tial Point to K in the Ecliptick; through the 
Point K, draw DR parallet to EC the 

tor. Thus D R repreſents the Suns Path 

that Day, and ſhews the Declination wo: ” 

| E D or 16 4, 

Note, If you have ner al ＋ Sins af 
hand, then take the (lord or the Arch of 46 
Degrees, ſet it up in the Limb from H to G, 
ſet one Foot of the Compaſſes in G, and 
take the neareſt Diſtance to the Line HO 
or Diameter, and that Extent is the aw 
of 462 degrees. | 

The other Way of drawing a Parallel 
of Declination, is by - ſeeking what is 
the Meridian ' Altitude for the 6 of 
May, and you will find it to be 55 De- 

ces. Set up therefore the Arch of 55 
rom H to D; and from the Point D 
draw D'R a Parallel to E C, Which 


N 4 ſſewz 


"7, 
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ſhews the Declination and Sun's Path as be- 


fore. $ 

Thus though you have no Scales or Tables 
of the dun ; Declination at hand, you ſee it is 
poflible to find the Hour and Azimuth, and 

many other Aſtronomical Problems by _ 
Analemma for any Day in the Year. 
this Method which I propoſed of NE 
them by finding the Sun's Place in the Eclip- 
tick by any ſhore general Scale or Table, is 


liable to the Miſtake of near Half a Degree 


* Obſerve here, if you have by any Means 
obtain'd and drawn the Suns Path, (viz.) DR 
for any given Day, you may find both the 
Suns Place in the Ecliptick and it's Right Af 
cenſian by drawing CM the Belibtick.. For 

then CK will be the Sine of the Sun's Place 
or Longitude to the common Radius CM: 
And 61 K will be the Sine of the Sun's Diſ- 
tance on the Eguator from the neareſt Equi- 
noctial Point, but the Radius is 6 D: From 
hence you may eaſily compute its Right A 
—_— 

Note, Though the little Schemes and 
Diage ams which belong to this Book are. 
fa cient for a Demonſtration. of the Truth 
and Reaſon of theſe Operations, yet if you 
have occaſion to perform them in order 
to find the Hour or Aximutbh with great 


ace you muſt have a large flat Board, 
—_ 
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or very ſtiff Paſteboard with white Paper 
paſted on it, that you may draw a Semi- 
circle upon it of ꝙ or 10; or rather 12 Inches 
Radius; and the Lines muſt not be drawn 
with Ink, nor with a Pencil; for they can- 
not be drawn fine enough: Bot draw them 
only with the Point of the Compaſe; and 
you muſt obſerve every Part of the Opera- 
tion with the greateſt Accuracy, and take 
the Sun's Place or Declination out of good 
Tables: For a little Error in ſome Places 
will make a foul and large Miſtake in che 
final Anſwer. to the Problem. 

Vet if the Sun be within ſeven or dake - 
Days of either fide of either Solſtice, you 
may make the Tropic of Cancer or Capricorn 
ſerve for the Path of the Sun without any 
ſenfible Error; for in 16 Days together at 
the Solſtices its Declination does not alter 
above 12 or 15 Minutes: But near the 

you muſt be very exact; for the 
Declination alters greatly * — at that 
Time of the Lear. 

There might be alſo various Geographical 
Practices or Problems that relate to the 
Earthly Globe prefotmed by the Aſſiſtance 
of the Analemma, and ſeveral other Aftro- 
nomical Problems relating to the Sun and 
to the fix d Stars; but ſome of them are 
more troubleſome to preform; and what 1 
| e EN written on this Subject is abun- 
15 dantly 
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dantly follicient to give the Learner an Ac- 
quaintance with the Nature and Reaſon 
of theſe Lines, and the Operations that are 
preformed by them. And for my own Pait 
I maſt conſeſs, there is nothing has contri- 
dated to eſtabliſh all the Ideas of the Doctrine 
of the Sphere in my — — 
foct ies with the: Analemma. 


n Problem XXII. ae Meridien | 
Line, or. Line direttly pointing to Nerth 
and South on a Horizontal Plane by the Alti- 
tude or Azimuth of the - Sun bring given. 
At the ſame Time while one Perſon takes = 
the Atitude of the Sum in order to ſind the 
Arimuib from Noon by it, let another hold 
up a Thread and Plummet in the Fun- 
beams and mark any two diftant Points in 
the Shadow as A B, Figure XXVI. and 
chen draw the Line A B: Suppoſe the 
Azimuth at that Moment be found to be 
134 Degrees, draw the Line A E at the Au- 
gle of 35 Degrees from AB, and that wil 
de a true Mrridiun Line. 

Von mink ubs ve 80 dr bf the A 5 
ae proper fide of the Line of Shadow: Eaft- 
wurd or-Weſiward, according as you make 
your Obſervation in * nee or in mo 
Afternoon. f | 
Mere, Where TOW? oſs a Aud Sake 
Phummet, | 9 . the; acer and 
in 1 heavier 
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heavier your Flarimat is, the ſteaflier will 
your Shadow be, und you will draw it with 
Sener male en anette i an 
In this and the following 15 63 
| drwa Miriam Line, you tault be fute that 
your Plane be truly Lavel und FHorezoxtal, 
e tome et waatrocng 


21 Probletn NI. Toihaws Miridion Lint 
en a Horiaomal Plane by a Style. 
Note, That when I ſpeak of a 
eulay Scyle, I mean ether of thoſe 
of Selz beforb-mentiontd in Problem b. | 
(vim) A fair Needle deen bun the Boar 
per pmidicularly; as Figute XV. A rnit 
cried Wes fuck in hoping 
the prpendicalar Point found under the tip 
of it, as Figure XVI; or the Braſs Prijins, 
as Figure XVH. Fer what I call a | 
dicular Style may be N. ied and ne 


eicher of theſe. ä 
Make ſeverl 1 Circles he 1 | 

= Figure XXVI: In the Centre of them 
fix your * Styk NC. Mark in 


me Morning what Point in any Circle! the 
End of the Shadow touches, as A, In ale 
Aſtetnoon mark where the End of the Sha- 


ey touches the ſame Cirele, us Ot: Divide 


the Afch A. jut m halves dy a Line 
run from the Centre, and thut « Line CM 
ville tine Meridian Laa E 


e oe 


490 


the Morn: 
ſame Length: 
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The Reaſon of -this Pradtice: is derived 


hence, (viz. ] that the Sun's Altidude in the 


Afternoon is equal: to the Suns: Altitude in 
when it caſts a Shadow of the 
And at thoſe tw] O Moments it 
is equally diſtant from the Point of | Noon or 
— South,;- which is its higheſt Altitude: 


therefore a Line drawn exactly in the Middle 


between. theſe two, Points? uf Sbadov y muſt 
be a. Meridian hone Da Felt in. the. North 
and Sars. 0 A A. 

Tbis Problem way: be perde by: * 
perpenditulat Style firſt, and obſerving 


your: 
the:Shadow A before you make the Circles, 


efpeciall if oe the Braſi Priſm, 
b 2 800le with the — > oY 
Point under it) then ſet one Foot of your 
Compaſſes in the perpendicular Point C. 
extend the other to A, and! whe the 


Circle. 


If you nfo the Priſm for a ple, you may 
mark a Line or Angle at the Foot of it 
where you firſt fix it, and place it right a- 
gain, though you, move it never ſo often. 
It is very convenient to mark three or 


four Points of Shadow in the Morning, 


and accordingly dra three or four Arches 
or Circles, leſt the Sun ſhould not happen 


to ſhine, or yon ſhould not happen to at- 
tend juſt at 12 Moment in the Afternoon 
when the eien ehen that; Seel en 
8 a | e 


1 WA 
Sia. 20. . Grgrophy « 2 momy.. 
which you. marked your 75 Bags 0K ha- 
12 7 in the Morning. te 
you would. "be vi very exact” in this Opt 
90 0 you ſhould Wir "the Son be 5 
one Minute further We ward ' in the, A 
non, i. e. till one Minute after the 906000 * 
touches the ſame Chek and't then mark the 
Shadow; wg the Sub f ry bx, Hours Tithe 
Which is dne Qu uarter of a 1 2 1 gone 
ward on the Edlip ptic is Anda val 
urſe one 8 0 Time, Which is i 


Migutes (ot one Quarter) of 1 Dare... „ 


Pfoblem XxxIV. To" draw” 2 Meridia 
Line un a Hotizontal Pl, e, by 4 "Style" * 
Needle et up at random, © 
+ Another? Method near, 1118 to the former 
is this : Set up a Needle or ſharp-pvinted 
Style at random, as. N P, in Fig. XXVII. 
Fix it very falt In the Board, and obſerve 
4 Point of Shadow in the. Morning as A. 
Then with a Pin ſtuck on the tip of the. 
Style N (without moving the Style) dtaw 
= Arch ASQ: Mark the Point of Shadow 


+4 „„ 


8 (or rather When it is one Minute Y | 
Then Ara the Line K O and biffe&t 

15 or cut it ig halves by Ae perpendicuſar 
e dl Ee which is a true Meridi 
Vote, In this Method you . ert no 
Tibuble of fixing a Style perpendicular, 
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or din e Point directly under i it for 
& =; Wi dentin as well as 5 | 
_ e it. is good to 'wark three gr — 
W of So. i the Mrnit 


dar or Circles at them 1 the 

ſame Rk az before. 1105 

. ; Obſerye böte, That in theſe ang 

drawing a Meridian Line by the Shadow 

the pe of a Style I think it is beſt general 
"Obſervations. be between 5, 


to make | your 
and ten a Clock in the Mocging, 
tween two and four in the N ng In- 
deed in the three Summer Months 129 


June and July, you may whe Shows pretty 
| . an Hour 2 er in the 
orning, and later in the Afterngom ; bot 
ak no time of the Year ſhould you. do it 

a of Noon, nor when the Sug 
- Is pgay- the Horizon; for near 1 the 
| Altitads of the Sup of the Length of Shady 
verics exceeding little; and when the Sug 
is near the Horizon, the Point, and Bounds 
of the Shadow are not full dr Slag 
_ diftinR, , nor cap it be marked, exaQuly.. 
a 7 if in the three Winter 
. November, Deremjer or 
' Four Obſervation, you add en e 55 
Haur before or 1 * den a Clock Wn 
and ſo much before, or after 25 
won; for otherwiſe the Sun 
uber 199 near Noon, or wp 25 


Sechs Genen nd rn 


But in general. iti may be ade les + 


Summer halt Near is far the beſt for Obes, 
vation af waar 


Ama this Kind. 10 ar fle rech 
Mile AN 5 IF 1 
ot Problem XXV. Tadraw LE 


e an. Equinalfial 25 


On an Equinodal Day 7 — — it, | 


= the 8, 9%, or 10 of March; on the 


a pretty urue Nenidi an Line 
thus by Figure XXIX. 


"REY IL 
Mark any two Points of Shadow a» AB 
from. a Needle C D ſet nee 5 
matter whether it be either OY 
ſtrait.) Let thoſe, — — at 
at the Diſtance of three or foun Hours from 


esch olher, ang. it is beſt they mould 3 


ſerved one in the Morning and the other ay 
bout the Game Diſtance — 12 in the Af 
urngon; and then draw the Line, B hie 
repteſents che Equi noctial Line and is the 


where at right Angles, and M N, or O, 


ae Meridian inen, a es 


Nee, Tin belt: to mark nere 
that Day, 8 ,, and draw a right 


ASS B by thoſe which 8 4 
Line, e be the more crack. 


W * INF" \ Wh s 


Problem IVI Tockaw den L. 
-by-a. Point of 2 * 


ET 


AIP, 128, ot 13 of September, you ma 


Path of the 9 4 that Day: Croſs it aby 


—̃ ͤ—— — — 


1 


1 
ö 
. 
| 


let exactly true by the Sun that Non 


| 9 draw a Meridian Lias by it * euch 


— - —— —— — —— — — ' 
* : 
wy _ 
* 


Ade exactly pa 


„ . 


If you! have an exact Dial te wheſe Fiuth 
you can truſt, or a good Watch or Clock 


then watch the Moment of 12 4 Clock r 
Noon, and hold up a Thread and Plummet 
againſt- the Sun, and mark the Line of Sha- 
dow on a Horizontal Flane, and that will be 
a true Meridian Line. Ro Os e 

Or you may mark Abe Point or of 
. by any thing that ſtands — 
lar at the See f. 12 a C 
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Problem XXVII. To draw 4 "Meridian 
Low by @ Hirizontal Dial. 1% Din 


If you have a Horizontal: Dial which is 
not faſtened; and if it be made very true, 
then find the exact Hour and Minute by a 
Quadrant, or any other Dial Oct at an 
time of the Day, Morning or Afternoon; 
fer the Horizontal Dial in'the Place you de- 
ſign, to the true Hour and Minute; and the 
Hour Line of 12 will direct ou to OW a 


25:8 14 
Meridian.” (551. ; 


Or if your Dial be kene e . b | 
B rallel to the Hour Line of ny 
Rae Auer your" Meridian Bine by | that 
or Edge of the Dial, N „ 

en uc 1254-100, 

- Problem XXVIII. How to transfer" 4 
Meridian Tone n one Place my 

93G ny W WWE 


LY — 
Fs. 
11 
2 , 
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There are ſcveral Ways of doing this. 
May. If it be on the ſume Plane, make 
#/pirifiel Lise t0 ih and that is a rene Me. 
ridian. oof Mov bale Had e 
I Way. If it be feqired on a different 
Plane, ſet ſome good Horizöntal Dial to the 
true Four and Minate b Y yout Meridian 
Line on the firſt Plane; a remove it and 
tet it to the ſatde Minute of the ſecond 
Plane, and by the 12 à Clock Line mark 
your! neu Meridian. $3 ae Snell 
Note, If the Sides or Edges of your Ho- 
rirogtil Dial are cut truly parallel to the 12 
oct Line; you way: draw a Meridian 
7 before. | IND 23 

III“ Way. Hold: * 2 Thread and Plum: 
mot the Sun, or 7% up a perpendicular 
Style near your Meridian Line any time of 
the Day, and mark what Angle the: Line 
of Shadow makes with that Meridian Line 
U your firſt Plane; then at the ſame Mo- 
ment, as near as poſſible, project a Line of 
Shadow by the Thread, or — perpen- 
dicular Style on the new Plane, and {et off 
the ſame Anylefrom, it which: will be a true 
Meridian. $9.30 
Note, Tw] / Parten may perform 0. 
better than _. rw. 7 : 


: oPfoBleth . How 10 Wie a Line of 


. FO 
«on 0 Where 


— — , > —— ̃ ũmV! — x 
— — — 


— - —— n — 
— — — —— OO 
— 


| 296 The firſt Principles 


of Sectt 20. 
Where. a Meridian Line can be 
make a Meridian Line firſt, and then crols 


_ Katrigbt Angles, which will he 4 tra: Line 


of Bang Weſt. : wy TC * 
But there are | ſome Windows in a Houſe 


| 00 which the Sun cannot ſhine at Noon; 


in ſuch a Caſe you n e 
and Weſt ſeveral Ways. 

I* Way. Vou may ole ihe Gmc Prattic 
which Problem XXII directs, with this 
Difference, {viz.) inſtead of ſeeking the 
Sun's Aaimuth from the Suuth, (eek its Azi- 
muth from Raſt and I gt, and by a Line of 
Shadow from a Thread ang Plummet marked 
at the ſame time, ſet off the Angle of the 
Suns Azimuth from the Euſt ia the Morning, 
or the Weſt. in the Afternoon." A commen 
Obſervation of the Courſe of the Sun will 
_ lufficiently inform you on which ſide of the 
Line of Shadow to ſet your! Apgle.:.-:1- +, 

If Fay, You may uſe the ſecond Met 19d 
of transferring a Meridien Line by a Hori- 
zontal Dial with this Difference, (vis), in- 
ſtead of uſing the 12 0 Cloe Hour Tine, by, 


Which a Meridian was bd de drawn, uſe the 


6 o'clock Line, which will be Eaſt and Weſt ; 


bot in a Horizontal Dial it ſtands always at 
right Angles with the Meridian. 


ſ 
3 4933 IC 


III“ Way. The third Method of transfer- 
ring a Meridian Line will ferye here alfo ; 
* r this Difference, (viz 7 ſet he 
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Complement of the Angle which the Line of 
Shadow makes with, your Meridian-Line on 
the: firſt Plane, inſtead of ſetting off the 
ſamo Angle, and obſerve alſo to ſet it off on 
the contrary ſide, that ſs it might make a 
right Angle with a Meridian Line if that 
wt cue n. ws es, Nane 10 No! 


0 Ti, "* 


Fallen XXX. How t 4% 4 une 


— 


"i Its + PI A 
— NF is ; 15 6 14 . 


The various Ves of a Meridian Line: are 
theſe... - * 11101 ; 
Ye. A Meridian. Lige r 
order to draw an izontal Dial on the 
ſame Plane, or to fix an Horizontal Dil 
true if it de made beſote. ern 5 
II Uſe. A braſs Horizontal Daa eng be | 
removed from one Place to another in ſeveral 
Rooms of the ſame Houſe : and ſhew the 
Hour whereſocver the Sun comes; if either 
a Meridian \ Linte ot Line of Nu and Weſt 
be drawn in every Window, y which to 
ſet an Horizontal Dial true. 4 
e ee . Plgtongy 
any pet t Pin, ot Po a 
Sad preciſely along the! Metidian Line, 
we find the Haur of 12; or the Point of 
2 may ſet a Wateh or Cſocbo ex- 
u. ue any Day it the Fear, if we have 
xo Dia) Nc: a Sale nmbingMOs 05 


* 2 "7 


2 6 pgs »% 11 


wy | 0 2 ey IV 


— 
—— — — 5 


— ——— — — — V — — — 
—_ _ 
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IVV UV. "Tis neceſſary alſo to have ſome 
Meridian Line in order to find how a Houſe 
or Wall [ſtands with regard to the four 
Quarters of the Heavens, Eaſt, Weſt, North 
or South,” which is called the Bearing of 4 
Houſe or Wall, that we may determine what 


. ſort” of upright Dials may be fixed there; 


ar what ſort of Fruit- Trees may be planted, 
or which Part of «© Houſe or Gardem is 
moſt expoſed | to 15 2 or to the ſharp 
Winds. . 811 T 
Vd Te. By icreidg the Motion of the 
Clouds, or the Smoke, or a Vane or Wea- 
ther-Cock, 1 you cannot determine which 


Way the Wiad 'blows, but by comparing 
it with a Meridian Line, or with u Line of 


Bat und , ot OT 

When once you bare ben true Metidian 
Liae, and know) which is the Saurb, then 
the oppoſite! Point muſt be Nih; and 
when youf Face is to the North;: dhe Laß 


is at your Right TRI, : and abe g at 
your Left. 8 ＋ Wiso as 7. 


VI Ve. A Meridian Lis vill Be- the 


Azimuth of the Sun at Hoy cies by heldie 
up a Thread and Plummet in the Sun 


12 where the Line of Shadow ctoffes 


Or the ſharp ſmooth! of an u 
ght Style or Poſt will caſt a Shadow a- 
crols a Meridian Line, and ſhew the Sun's 


 Heimuth, {a 


„ vIl⸗ 


4 
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VU. If you have a Meridian: Line 
on 4 Horizontal Plane, you may drau 4 Cir, 
dle on that as a Diameter, and divide it into 
360 Degrees: Then ſet up a fix d or move- 
able perpendicular Style, and it will ſnew 
the Azimuth of the Sun at all Hours. 
VII UE. A perpendicular Style on a 
Meridian Line will ſhew the Suns Meridian 
Altitude by the tip of the Shadow ac- 
cording to Problem II. And thereby von 
may find the 1 of _ man _ a 
Problem VII. | 
IX* Uſe. It — Wee A beodd en 
Board with a Foot behind at the Bottom, 
to make it ſtand, ſuch as is deſeribed in 
Prob. XXIII. of the XIX® Sec. and if it be 
made to ſtand perpendicular on Horizon- 
tal Plane by a Line and Plummet in tlie 
middle of it, you may ſet the Bottom or 
lower Edge of this Board in the Meridian 
Line, and by your Eye fix d at the Eüge of 
the Board and projected along the flat fide, 
you may determine at Night, ub Stars 
are an tbe Meridian; and then bythe Globe 
(as in Problem XXXIII. and XXIV. Seth, 
XIX.) or by an Inſtrument called a NoSur- 
nal you may find the Hout of the Night, r 


by an. eaſy Calculation as in . . 
Problem of this XX.. Selin. i; 
* I-41 4 4 £5090 43 v0 935 RY 51 ) 

Problem XXXI. How to now the \Gbief _ 
Stars, and to find the I S N 


am r .. eo Od MT AS a» 
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If you know any one Star: you may find 
out all the reſt. by conſidering firſt; ſome of 
the neareſt Stars that lic round it, wherher 


they make a Triangle or a Quadrangie, ftrait 
Tines or Curves, right Angles or oblique An- 


gles with the Known Star. This is eabily 


done by comparing the Stars on the Globe 
(being rectiſied to the Hour of the Night) 


With the preſent Face of the Heavens, and 


the Situations of the Stars there, as in Pro- 
Mm MMXII. Sei? XX. 
And indeed tis by this Method that. we 


not only learn to te tbe Stars, but even 


rn in the Heavens where no Star 
-1-:wauld ' inſtance! only in the North 
Pok, which is eaſily. found, 5 you fleſt learn 
to know thaſe ſeven Stars which are called 
Obortes's: Hairi,! ſee: Figures XXX. four of 
vohich im a Quadrangle may repreſent a Cart 
or Muggen, b, r, c, d, 72 e 1 others 


repreſenting the Har fes.” 18 


Nate alſo that the Suri 1s: called Alietb, 


| dig called Dude, ; and r are called the two 


Guard or Painter, for they point directly 


mn ã (tit Kine to the North Pale 3, which 
1 nom it near 2 * 


Degrees diſtant from the Star 
1 vrhich is called the Abrib Poke: Bur. 
0 find the North Pal alſo by the 


Star Alerb, from ICh A ſtrait Line drawu 
to the Pole Star s goes through the Pole 


Paint þ; and leaves it at ae ine 
82325 * e K 81 unn 8 


6 O You 


} 
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Vou may find it alſo by the Hirtle Star n, 
which is the neareſt Star to the Pole Star s; 
for a Line drawn from to : is the _—_ 
thenuſe of 2 Right-angled 1 
__ nes is in thb Pole Point e 


Problem XXXII. To fond the Land 55 4 
oy Star that is on the North: Meridian.” |. | 
It bas been already ſhewn. in the XU Pro 
blem of this Section yg to find the Lati- 
tude of a Place by the Meridian Altitude of 
4 Star on the South Meridian; but the Me- 
thods of Performance on the. Nanda: A 
dian are different. | 
The frft Way is this. Take the Als 
of it when it e the North Meridian 
at 5 or 6 or y o'clock in the Winter, then 
12 Hours afterwards take its Altitude again, 
for it will be on the Meridian on the other 
fide of the Pole; ſubſtract half the Diffe- 
. rence'of thoſe two Altitudes from the greats 
eſt Altitude, and the Remainder is the tue 
Elevation of the” Pole, or nn N 
Place. 4 5230 Ia? | 
A. ſecond Way... Obſerve: 4 the de 
Alioth - comes to the Meridian under the 
Pole; then take the Height af-the Pale Star, 
and out of it ſubſtract 2 + Degrees (Which ir 
the Diſtance oſ the Pole Star- tom de Pole) | 
the Remainder will be the true Elevation of 
the Pole, or tbe Latitude. The => 64 
* peration is evident by the XXX Fi. 
1 * gure, 


FIRE... 
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gure, foes Alioth is on the Meridian under 
the Pole juſt when the Pole Star is on the 
Meridian above the Pole. 

Vore, The Pole Star is upon the Metis 
From above. the Pole Juſt. at 12 O clock at 
Night on the 4 Day of May, and under 
_ the Meridian on the 5 Day of November: 
Fifteen Days after that it will be upon the 

| Meridian at 11 Oclock: Thirty Days after 

at 10 Oclock: 80 rr Nr. it W 
; rr * * 

9M 2d! id aut | 

„ roblem XXXIII Gin 8 the I How * 
the Night by the Stars * are on the 
Meridian. 9481 TITTY 
elf you have a Meridian Line drawn jad 
ſoch a Board as I have deſcribed under the 
Dee, ehe* Meridian Line, you may ex- 
nelly find when a Star is on the Meridian; 
Af ontuilate | well- acquainted with the 
Stan, hereſoever yod ſet up that Board 
upright on: a Meridian Line, you will fee 
What Star is on the Meridian. Suppoſe 
| Aldebaran or the Bulls Eye on the 20 of 
Finuaty is on te South Part of the Meri- 
man; then in ſome Tables find the Sun's 


Coinplement of the Right Aſcenſion of the 
Sun For that Day Cui.) 3 Hours 6 Minutes 
do the Right Aſcenſion: ki the Star 4 Hours 
: Minates, and it makes 7 Hours 23 MI. 

nutes the true nur the Afternoon. 
1 Note | 


— 


auck that Star's Right Aſcenſion, add the 


- Note; If the Star be on Nth Barra. 
the Meridian, or below the North Pole; tis 
juſt the ſame Practice as on the South: for 
when any Star is on the Meridian, the Diffe- 
rence between the Sun's R. A. and that Star's 
R. A. is the Sun's true Hour, i. e. its Diſtance 
from 12 a Clock at Noon or Midnight, at 
which Time the Sun i is on che Meridian N 
South or Norib. 200 
If you have no Mecidiar: Lines dus you 
may find within two or three What 


Stats are on the North Meridian thus; Hold S 


up a String and Plummet and project it with 
Jour Eye over-right the Pole Star, or rather 
he'Pole Point, and obſerve what other Stars 
are covered by it or cloſe to it, for theſe are 
on or near the Meridila gs. 
Dr it may be done with very little Error 
by ſtanding upright and looking ſtrait for- - 
ward to the Pole Star, with a Stick, or Staff 
"between your Hands, then raiſe up che Staff 
as ftrait as you can over-rlght the Pole, and 
obſerve what Stars it covers in that Motion; : 
But *theſe Methods are rude, and on, 
ſerve for vulgar Purpoſes, * I a 2 8 
20 Ihe, f + | 
Problem XXXIV. BROS er Hour 
of any Day' a known Star will 1 Vhe | 
Meridian. ; 
© *Sabftra& the Ri abt Aﬀcenfidi of” the Son | 
E that Day from the "BYE TO 2 


. 


-. 
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the Star, the Remainder ſhews how many 
Hours after Noon the Star will be on the 
Meridian. Sappoſe I would know at what 
Hout the Great Bear's Guards or Pointers 
will be on the Meridian on the 270 of April; 
(for they come always to the Meridian nearly 
both at once). The Right Aſcenſion of the 
Sun. that Day is about two Hours 19 Minutes. 
The Right Aſcenſion of thoſe Stars is — 
ten Honts 24 Minutes. Subſtract the Sun's 
R. A. from: the Star's R. A. the Remainder 
is five Minutes paſt eight a Clock at Night, 


and at that Time wil the: Pojucers n the 
Meridian. \ | ; 
'E a. 


Right Aſcen. of Pointers i is bee 10 24 
Right Aſcen. of Sun April 27* is — 2 19 
— 


Time of Night — — e 8 5 


Note, If the Sun's Right Afcenfion, be 
greater than the Right Aſcenſion of the Star, 
you. muſt add 24 Hours to the Star's. 
Aſcenſion, and then ſubtract as before. 
© You may eaſily find alſo what Day 
Star — either of the Pointers) will bY be 
on the Meridian juſt when the Sun is there, 
(viz.) at 12 a Clock, Find in the Tables 
of the Right Afcenſion of the Sun what 
1 is; ld Kage the Sun's Right Aſcenſion is 

near the ſame) with that 
Kr 8, ch! eh jo th 28% of Augiſt. The > * 
gt t 


$eft, 20. Gegraphy and Aſtronomy; 26ß 
Aſcenfion is 10 Hours 28 Minutes, 
then the Sun and Star are both on the Noon 


Meridian near the ſame _ But the Sun's | 


Right Aſcenſion on the 23% of February 'is 22 
Hours 24 Minutes. Therefore the Sun at 
that time is in the Noon Meridian when the 
Star is in the Midnight Meridian, there being 
juſt 12 Hours Difference. 

Thence you 
will be on the Meridian at any Time; for 
about 15 Days after it will be on the Mett- 
dian' at 11 a Clock, 30 Days after. at 10 a 
Clock. So that every Month it differs about 
two Hours; whence it comes to paſs that in 
12 Months its Difference ariſing to 24 Hours 


it comes to be on the Meridian again at 2 


fame Time with the Sun. 


- Problem xXxxv. Rane the Artif 
any Star given to find the Hour. 

To perform this Problem you ſhould never 
ſeek the Altitude of the Star when it is within 
- an Hour or two of the Meridian, becauſe at 
that Time the Altitude varies ſo y 


When you have gotten the Altitude, then ſeek 
what is "Ute Star's Hour, that is, its Equatorial 
Diſtance o from the Meridian at that Altitude, 
which may be done by * Globe, or La 


— — — 


bo The San or Star's Horizontal Diſtance from the Meri- 
dian is the Azimuth It is the Equavorial Diſtance from the 


is 
Meridian which is call'd the Sun or Star's Hnr. 
Ryan: 


- 


may reckon when the Stat 


a 1 


ery little. 


> 
% 
8 = * a. at * 
. bo 
| — — — * 
- - . 


266 be firſt Principles of Sect. 20 


 Ruadrant, or by the Analemma, juſt as you 


would ſeek the Sun's Hour if its Altitude were 
given: After this, ſeek the Difference between 


the Sun's Right Aſcenſion for that Day and the 


Star's Right Aſcenſion, and by comparing this 
Difference with the Star's Hour you will find 
the true Hour of the Night. 


©. Note, This Method of Operation though 


it be true in Theory, yet 'tis tedious and very 
troubleſome in Practice. The moſt uſual 
Ways therefore of finding the Hour of the 


Night by the Stars (whether they are on the 


Meridian or not) is by making uſe of a large 
Globe, or the Inſtrument called a Nocturnal, 
wherein the moſt. remarkable Stars are fixed 
in their proper Degrees of Declination and 


Right Aſcenſion : And their Relation to the 


Sun” s Place in the Ecliptick and to his Right 


Aſcenſion every. Day in the Year being ſo ob- 


vious, makes the Operation of Anding th 550 true 


* My, eaſy and pralant, 


„ 012. 88 T. -XXE; 


2 ables of the Sun's Declination, and of the Des 
clination and Right Aſcenſion of ſeveral re- 
mar kable fixed Stars, ra ths with Ho 
© Account bow they are tobe uſed.  _ 


HE Reſolution of ſome of ths Ah ro- 
nomical Problems by Geometrical Ope- 


| x ations on the Aua requires the Knows» 


ledge 


Sect: 21. Geography and Aſtronomy. 207 
ledge of the true Place of the Sun, his 
Righe Aſcen 5 or his Declination at any 
given Day of the Vear. But ſince the Know- 
ſedge of his Declination is of moſt eaſy and 


convenient Uſe herein, and ſince His true 


Place in the Ecliptick as well as his Right 
pk vhs may be nearly” ſound Geometri- 
cally when his” Declination is given, (ex- 


2 near the Solſtices) I have not 


been at the Pains to draw out” particular 
Tables ef the Sun's Place, but contented 
my ſelf with Tables of Declination for every 
Day in the Year, and Tables of Right" Affe 
cenfim for every tenth Day. Theſe" are 
ſufficient for a young Learner's Practice 
in his firſt Rudiments of Aftronomy. Thoſe 


who make a further Progreſs in this Science 


and would attain greater Exactneſo, muſt 
ſeek more particular Tables relay: to the 
Sun in other larger Treatiſes. 

Flere let theſe few Things be b 20 

I. Theſe” Tables ſhew the Declination of 
000 Sun each Day at Noon ; for tis then 
that the Aſtronomer s Day begins. If you 
would therefore know the Sun's Declina- 
tion, ſappoſe at fx a Clock in the Morning 
of any given Day, you muſt compare the 
Dedlination'for 7bat Day with the Suns 
Deelination the foregoing Day, and make a 


proportionable Allowance, uix.) three 


8 OW of the Difference of thoſe 


1 two. 


nn eee ea 
4 & . — —_ * —— * 
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two Declinations. If at f in the After- 
noon, you muſt compare it with the follow- 
F aer een 
fourth Part. | 
IL Theſe Tables are fitted for. the Me- 
ridian of Landon. If you wauld know - 
Is: the Sun's 2 1 yy ſame 


17 65 


in, the — 7 — «<a tis Noon at 
Landan: and you muſt make a, propor- 
tionable — — for the Difference of 
the Sun's Declination by comparing, it with 
that of the foregoing Day. If that. Place 
had the ſame Longitude. Eaſtward., from 
London, it would be five o clock in the 
Afternoon there; and then you maſt com- 
pate the Suns preſent Declination with that 
of the Day sieg, and make Allowance 
for; the five Hours, i . almoſt & of the 
Difference of the two Declinations. But if 
you would know the Sun's Declination at 
any Place and at any Hour of the Day at 
chat Place; find what Hour tis at Lendan 
at the given Hour at that Place, and find 
the Declination of the Sun for that ON 
Landon * Note c tha mam dr noir 


4 
22 l a | . Iiir 
| Nate, 


_ # % + % # 
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Nate, Theſe Allowances, muſt be added 
or or ſubſtrafted according as the Sun's Decli- 
nation is increaſing or decrea 72 
Vet in any of theſe, Geometrical. Opera- 
tions the Difference of the Sun's Decling- 
tion at other Haurs of the Day or at other 
Places of the World is ſo exceeding ſmall 
chat it is not ſufficient to make any {remarks 
able Alterations, except when the Sun is 
near the Equinexes; 4nd, then there:may be 
ſome Allowances made for it in the manner 
J have deſcribed;z nor even then is there any 
need of any ſuch Allowances except in Places 
which differ from London m. 5 or 6 _ 
in Longltude. "7s | 
III. Let it be d alſo, that as the Place 
of the Sun, ſo conſequently. his Declination 
and Right Aſcenſion for every Day do vary 
fomethingevery Year by reaſon of the odd five 
Hours and forty. nine Minutes over and above 
365 Days, of which the Solar Vear conſiſts. 
Therefore it was proper to repreſent the Sun's 
Declivation every. Day for /orr Tears toge- 
ther, (v:2,). the there Years before Leap. Near 
aud the Leaf-Vear itſelf. For in the Circuit 
of thoſe four Years the Sun returns very 
nearly to the ſame Declination again on the 
ſame Day of the Year, becauſe thoſe odd five 
Hours and 49 Minutes do in four Vears time 
make up 24 Hours, or a whole Day (want⸗ 
— . times eleven, — Mingtes ) 


which | 


1 
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which Day i is ſuper- added to the Leap-Year 
and Aan the 20 of February,” as 6 hath 
been ſaid before.. 
It is true chat in a conſiderable Lei th 
of Time theſe Tables will want farther Cor. 
fection, becauſe of thoſe” 44 Minutes which 
are really wanting to 6 make up the ſuper- 
added Day in the Leap-Vear. But theſe 
Tables will ſerve ſufficiently for any com- 
mon Operations for forty or fiſty Vears to 
come, provided you always conſult that Ta- 
ble which is applicable to the current Year, 
whether it be a Leap. Near, or ws, Lge,” _ 
fecond or the third Year after it. 
IV. Obſerve alſo theſe Tables of the Sun's 
Deelination are ſometimes reduced (as it 
were) to one fingle'Srale; And for this Pur- 
poſe Men generally chooſe the Table of De- 
clination for the Second after Ezap-Year, and 
this is called the Mean Declinatim, that is, 
the Middle between the two Ledp-Iears, 
This is that Account of the Sun Place and 
Derclination, &e. which is made to be repre- 
ſentedon all Mathematical Inſtruments, (via.) 
Globes, Quadrants, Projettiont of the Sphere; 
and graduated Scales, &c. and this ſerves for 
. common Geometrical Practices in Aſtro- 
my without any very remarkable Error. 
—— the Table of tbe faxed Stars, 
let it be remembred that they: move flowly 
round the — Eaſtward in Circles fel 
e kalle 


Sec: 21. Geography and Afronmy. 217 


rallel to the Ecliptick, and therefore they 


increaſe their Longitude 50 Seconds of a 


Minute every Vear, that is, one Degree in 
ſeventy two Years. But their Latitude ne- 


| p Songs ff 
Let it be noted alſo, that this flow r 
Motion of the fixed Stars cauſes their 
Declination and their Right Aſcenſion to vary 


(though very little) every Year, Their- Right 
Aſeenfion neceſſarily changes becauſe theit 
Longitude changes, though not exactly in 
the ſame Quantity. And though their La- 


titude never alters, becauſe Latitude is their 


Diſtance from the Echptick, yet their De- 
clination muſt alter a little, becauſe tis their 
Diſtance from the Equator. But the Tables 
of their Right Aſcenſon which I have here 
exhibited will ſerve for any common Practi- 
ces for at leaſt twenty Years to come, and 
their Declination for near 50 Years, without 


any ſenſible Error in ſuch Aſtronomical Eſſays 


as theſe. 


It may be proper here to give Notice to 


| Learners, that the ſame Stars may have North 
Latitude and South Declination ; ſuch are all 
thoſe that lie between the Equator and the 


Southern half of the Ecliptick * But all thoſe 


Stars which lie between the Equator and the 


Northern half 8f the Ecliptick, have Sou 


. and North Declination. 2 


P "=", "ll 


* 


« 


212 The fuſs Principles of -SeQ, 21. 
A Table f tbe Sun's Declination for the Yar 1753, 
being the Firſt after Leap. Tear, which will ſerve 
fer wear 50 Tears, 
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A Table of the Sun's Declinatton for the Tear: 135g, 
being ube Furſt after Leap ear, n wy Fi 
| far near 50 Years, — _ 
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A Table of the Suw's Declination for the Year 1954, 
Being the ſecond after Leap-Year, which will ſerve 


for near 50 Tears. 


A Table of the Sun's Declination for the Near 1754, 


— 


for near go Tears. | 
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4 Table of. the. Sun's Declination for the Year 1 - 56» 


being the Third after Leap. Tear, which will ſerve 
for near 50-Nears. 
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A Table of the Sun's Declination for the Year 17833 
being tht Third after Leup- Year, which "ws Jerve 
for near 50 Nears. 


10122 18] 15738 | 04 oo 06 37 17 10 22 57 


A Table of the Sun's Declination for the Year 1756, 
being Leap- Tear, which will ſerve for near 50 


Tears. 


r „ 1 
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A Table of the Sun's Dechntion far the Tear 1366, 


being Leap-Year, which 40ill ſerve * near 80 
Tears. 
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220 : The firſt Principles of Sect. 2. 
A Table of the Right Aſcenſion and Declination of ſome of the 


ma noted among the fixed Stars er the Year 1554, which 
will ſerve * near 20 ** without — rrors.” 


1 || \ 
"The Na | Right | Decli- | | 
Ann a hy _ | | Aſcen. nation — 
r 
we endh | in te ring Hori ne hs d. m. 
1 2 — — . | - | 
222 in Caſipain | Breaft 3196 41 | 55 o IN 
Bright Star i in Aries ”,, ,» 2 28 20 | 22 09 'N 
Medion, or Mencars the 2]; | 42 23 | 02 06. V 
Agol in the last of Meduſa 3] 43 0: | 39 53 [N 
Aldebaran, the ts Eye: [1 65 2g | 15 55 N 
Repel, the brig el og pf 0 1175 28 05 33 8 
Orion's preceding Shoulder 2| 77 ob 04 N 
Middlemoſt in Orion's Girdle] 2 8 — or 248 
Laſt in Orion s Girdle =_ 2 82 12 o Op ; 8 
Orion following Shoulder [1 85 31 19 N 
Hrius, the Dog Star * 128 98 44 16 208 
Caftor's. Head, i. e. the | $9: that 
Nerthermoſ Twin *F 1409 -41 32 7 * 
en little 2 4 | o5 «all 
| Ehdra's Heart - -. [2138 56 | o7 30 (| 
Regulus, the Lion's Heart 1 [148 49 | 13 18 [N 
Deneb, the Lion's Tail — | 2 [174 08 | 26 06 N 
Firſt in on baggy oe s Tail] 3 90 28 | 21 53 N| 
mdemiatrix, irgin's . | 
Ferch Wing =. 3 53| 57 sx 
Virgin's + - 0 — 11 95 os | 09 44/8 
Middlemoſt in the great | | p 
| Bear's Tail = - = - 8 2 [198 06 | 56 5, py 
Laft in the great Bear's Tail | 2 424 34 80 43. [INT 
7 211 11 | 20 39 N| 
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1 - Ke F. 4% | Right ech | | 
© TREE ENE | Þ Afcen. | nation : 
F a. . Id. m. 
Southern Ballance - 2219 21 14 538 
Northern Crown - - 2231 11] 27 40 [N 
Antares, the Scorpion's Heart 1 243 37 | 25 47 8 
Serpentarius's Head [2260 58 12 46 IN 
Dragon's Head - - ,- [21268 0 51 32 NM 
Lucida Lyre, in the Harp } 11277 21] 38 33 
Eagle, or Vultur's Heart - | 11294 46 08 10 [N 
Antinous's Hand 31299 54 01 37 iS 
| Fomahant, the Southern? SS, 4 
Fits Mouth  - 3% 57] 31 J 
Scheat, in the flying Horſe's | } 
E hats = *F 85 343 00 26 56 "1 

archab, in ying | 
' Horſe's Neck Ms | 343 20 13 44 44 - 
Andrometla's Head 2 21358 58 2 35 N 


Note, In this Edition, which is taken from 
the fourth publiſhed by the Doctor, thete 
are no. Alterations - made, except what were 
neceſſary to adapt the various Parts thereof, 

R the Tables, to the Neu Stil and 

* Time. 

Theſe Tables will anſwer pretty cxact- 
ly for every other 50 Years, counting from 
the Date of the Years here mentioned, viz. the 
Tables for 1803, will be the ſame with thoſe 
for 1703, Allowance being made for the Va- 
riation of the Stile; and thoſe for 1853, will 
be nearly the fame with the Tables here ex- 
hibited for the Year 1753. In like manner 


the Tables for 1754, 1755, 1756, will nearly 
repreſent the Sun's Declination for the Years 
18.54. 18 5 5, 1856. 

* : 
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Tables of the Sun's Right Aſcenſion for every tenth Day 
of the Years 1753, 1754, 1755, 1756. The Sun's 
Right Aſcenſion for all the intermediate Days may be 
nearly computed by allowing about four Minutes of 
an Hour, i. e. one Degree for every Day. | 


V. D. Jan, | Feb. March| April May Jane 
44 h. m. Ih. m. h. m. Ih. m. d. m Uh. m. 
1418 40 [29 59 2 5110 44 2 35] 4 38 
1119 3321 40Þ23 288 1 20] 3 13] 5 19 
2120 16 ½ 20 PO 04] 1 57] 3 53] 6 
1118 48]20 58|2 5000 3414 
21 3923 27 1 19] 3 12 
21/20 15 ½2 19 0 03] 1 
18 4% 0 5722 49 0 42] 2 33] 4 36 
11119 31 j21 35123 26] 1 18] 3 11] 5 17 
21 0 1422 18 [o 02] 1 55] 3 51 
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